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. wll A Versatile Watthour Meter Is Needed 


Cyclone Burner Eases Slag and Dust Problem 


Electric and Telephone Utilities Assist Each Other 
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Evectric power lines are the veins and arteries 
of America’s industrial life. Electric current is 
the life-blood. Stop it—and you stop the nation. 
Standing guard over this life-line—giving it 
strength to withstand the first surging moments 
of destructive short circuits—are the hundreds of 
Murray Current Limiting Reactors whose obscure 
but vitally important function it is to keep 
America going. Yes—keep America going. 
Keep it going with Murray Reactors. Metropoli- 
tan Device Corporation, Brooklyn 16, New York. 


THE PICTURES 


* 
TOP LEFT 
900 amp. feeder reactor. 
TOP CENTER 
Aluminum shielded 27 
K.V. 1800 amp. reactor. 
TOP RIGHT 
Open type 3000 amp. 
13.8 K.V. reactor. 
CENTER LEFT 
Close spaced 600 amp. 
indoor reactor. 
CENTER RIGHT 
3 phase unit tvpe re- 
actor up to 4000 V. 
BOTTOM 
Cast in concrete outdoor 
type reactor. 
* 





CURRENT LIMITING 


REACTORS 

























Electrical World 


FOUNDED IN 1874 ¢ READ BY ELECTRICAL MEN FOR 72 YEARS 


December 21, 1946 


Vol. 126, No. 25 


Contents 


This Week’s Cover Picture 


Meter testing and similar service functions are done under near ideal con- 
ditions in Ohio Public Service Co.’s new service center. See page 72. 


DN hoc Sok ad dae at roe ide & eee eas 51 and 60 

St, Ws Mss be aaeweCe cea ciues Publisher ” 
SAMUEL B. WILLIAMS............ Editor Newe of the Electrical Warddl.....ccccccvccccevecdctcsccs 52 
DANIEL T. BRAYMER....Managing Editor : 2 61 
ARCHER E. KNOWLTON... Associate Editor W ashington CO. 5655. 5 6 acen <p Ka ben CARR ONEK s Pe VeKea 
FRANK R. INNES.........2 Associate Editor 
RICHARD N. LARKIN... .Associate Editor Mutual Assistance Plan with Telephone Company......... 62 
eee WE EO o's sence ds od Assistant Editor ; ms wr i 

- W. A. UPHAM, 2 U g 0. 
JULIUS C. MEIER. ..Manufacturing Editor A. UPHAM, The Unked IMeminating Co 
Og a 0 a News Editor 


EDNA M. GLENNON. Assistant News Editor 


Messenger-Supported Wires Serve Without Storm Interrup- 


FRANK E. SANFORD...... Western Editor disp he axa ck ec tn nk tbe ee kK otk Ede 65 
H. S. KNOWLTON...... New England Editor L. E. McQUEEN, Dept. of Water & Electricity, Coldwater, Mich. 

WALTER C. HESTON..Pacific Coast Editor 

oe. HOGATE....dtgr. Washington Buren Need Expressed for Versatile Watthour Meter............. 67 


ECONOMICS DEPARTMENT... .Dexter M. 
Keezer, Director. William F. Butler, Sanford 
S. Parker, John D. Wilson. 


me ©. MecMAUGHT. .. ...ccsccccel Manager 
W. W. GAREY..........Assistant Manager 


E. C. GOODALE, Bonneville Power Administration 
Cyclone Burner Eases Slag and Dust Problem, Saves Space.. 69 


Functions Fix Design of New Service Building............ 72 


Primary Distribution Reduces Plant’s Power Problems.... 74 


DISTRICT MANAGERS ... E. F. Coffey, 
New York; N. V. Palmer, Boston; F. P. 


WILLIAM G. NUTZEL, Otis Elevator Co. 


Coyle, Philadelphia; C. R. Lippold, Cleve- FO a ee) Ne wT pares i Re es) gl ee ee ee 
i : kh hie bee wn BE?  vvaubetoenwands sahaseid bulebabeseue 76 
Meneilley, Chieago; J. T. Schaefer, St. Louis. . ‘ " 

' ners or Engineering Reference Sheets................e00-- 80 and 82 
Worto News Bureau...John Chapman, Di- fio 
rector. Howard Whidden and Frederick Load Building pe vde~C ee didwe de we eS RSR Re hes ease hacked 90 
Brewster, London; Michael Marsh, Paris; 
John Christie, Berlin; Frank E. Frank, N Kaui 98 
Prague; Robert Magidoff, Moscow; A. W. ew quipment CECE SCKH OCHS OHH MECH OH SMEHECEC RHE OO OES 
sone. eos cng : Joseph VanDenburg, e 
ombay; Ernest Hediger, Mexico City; ae 
Reed! 'P, Andenen Hen Yeon, y Pen, Aaa DO sac a's ion cece ce tinsetedadsieesec vies 103 
A Ee eee ee Wiometantimees . neh TRA... o.oo sh eecn i kdsied See usasuces 110 
cago, Cleveland, Detroit, San Francisco and 
Washington. Correspondents in 43 other Pebueelt: Tite: GAR. 0 nsec cccdesvessasenadan'adaeenaaees 113 
principal cities. 

Te ree ee ar ny eee 118 
The contents of this issue are copyrighted 
and may not be reproduced without the 
permission of the copyright owners. 
McGRAW-HILL PUBLISHING CO., INC. 

ELECTRICAL Wortp Published weekly. Price 35 cents a copy. Publication JAMES H. McGRAW 
office 99-129 N. Broadway, Albany 1, N. Y. Allow at least ten days for Founder and Honorary Chairman 
change of address. Address communications about subscriptions to J. E. 
Blackburn, Jr., Director of Circulation. Return Postage Guaranteed. Pebiientinns CG i ob vic nd oceddiecncesks 99-129 N. Broadway, Albany 1, N. Y. 
pies rates: In the United States, $6 a year, $9 for two years, $12 Editorial and Executive Offices. ..... 330 West 42nd St., New York 18, N. Y. 
or three years, Canada $7 for one year, $11 for two years, $14 for three , id 
years (Canadian money at par). Pan-American countries $15 for one year, JAMES H. McGRAW, JR...........eccceecce nc cccecccccccccccs President 
$25 for two years, $30 for three years, All other countries $20 for one year, CUT Wd BQN isc tet desceccs Senior Vice-President and Treasurer 
$30 for two years, $40 for three years. Please indicate position and company SNE A DI oc. «.cvoduiceladeincckacsaeael Secretary 
Connection on all subscription orders. Entered as second class matter No- ; ia : Aecttha 
vember 16, 1936, at Post Office at Albany, N. Y., under the Act of March 3, FR a che nccdccdcccégenctecveaheudsan Director of Advertising 
879, Printed in the U. S. A. Contents copyrighted, 1946, by McGraw-Hill EUGENE DUFFIELD. -.......cccccese Editorial Assistant to the President 
Publishing Co, Ine. All Rights Reserved. Branch Offices: 520 North Mich- —. & BLACKBURN, JR.........eeeeeeeceeeeeeeees Director of Circulation 
= Avenue, Chicago 11, Ill.; 68 Post Street, San Francisco 4; Aldwych M Member A.B.C 
le A Aldwych, London, W. C. 2; Atlanta, Ga.; Boston, Cleveland, Detroit, ember A.B.P. cm a 


8 Angeles, Philadelphia, Pittsburgh, St. Louis, Washington. 


Cable Address McGRAW-HILL, New York 


i) 
: 
. § 
q 
' 
i 
; 
i} 
5 















sate 


Y . you are plotting ways and means to keep ozone, moisture and heat from 

short-changing you in power circuits, remember this concrete example of what you 
can expect from Hazard Keystone Insulation under such operating conditions — 
25 years of trouble-free service and still no signs of insulation deterioration is 
the history of these 22,000 volt transformer cables installed by an inter-urban 
electric railroad. 

Hazard Keystone Insulation effectively combines in one oil-base compound 
unusual resistance to ozone, heat, moisture, sunlight, chemicals and acids. It has 
been used with outstanding success for aerial, underground, interior and submarine 
circuits with various types of outside protective jackets employed in accordance 
with the particular job requirements. For all the facts, write for bulletin H-403. The 
Hazard Insulated Wire Works, Division of The Okonite Company, Wilkes-Barre, Pa. 
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One and a Half Billion Dollars 


ONSTRUCTION of power plants, lines and other 
facilities planned by electric utilities for 
1947 will almost certainly mount up to a money 
total larger than ever before in the history of the 
industry. This is indicated by preliminary sum- 
mations as returns are received in the survey of 
power system construction and expenditures reg- 
ularly made by ELEctricaL Wor tp for its an- 
nual statistical number. Possibly the 1947 total 
will approach one and a half billion dollars. 


If it is delivered, that’s a nice Christmas pres- 
ent for electrical and other manufacturers, for 
the construction industry, for the labor employed 
by them, and for the millions of people who bene- 
fit from the power company construction dollar 
as it percolates through the nation’s economy. 
The same Christmas present was promised last 
year, not such a big one as this time, but sizable; 
close to a billion dollars, it was. Because of 
strikes, shortages and survival of war-time con- 
trols, only about half of that contemplated ex- 
penditure was made. Let’s hope that such 
hindrances will not again prevent the electric 
utilities from making all of the capital outlays 


they have planned. 


Allowing for the fact that higher costs con- 
tribute materially to the rise of the 1947 budget 
over that contemplated for 1946 at this time last 
year, the construction program for 1947 is still 
considerably larger than was the one on which 
(946 failed to deliver the goods. It is. probable 
that additions to generating capacity in 1946 


ELECTRICAL WORLD e December 21, 1946 


will not do much more than compensate for re- 
tirements, will result in only a comparatively 
small net increase. With weekly outputs of elec- 
tricity climbing to record high levels in the sec- 
ond half of 1946 and aggregate peak loads ex- 
ceeding the highest of the war years, their 
inability to obtain and install all the generating 
capacity planned for 1946 is a matter of very 
serious concern to the utilities. 


Almost as serious a problem is posed in regard 
to distribution systems by the rapidly increasing 
residential use of electricity. Even though the 
anticipated post-war flood of domestic appliances 
has not materialized, the average kw.-hr. sold 
per residential customer made the biggest jump 
up in 1946 so far recorded. What will happen 
when appliances become easily available, when 
salesmen are out ringing doorbells again? This 
question has the utilities worried more than a 
little. 


If strikes and other interferences with produc- 
tion again upset the economic applecart in 1947 
as they did in 1946, the electric utilities will 
again be unable to carry out their construction 
plans. And that will be just too bad, not only for 
the utilities themselves, but for the users of their 
service. If this happens, it is quite possible we 
shall see a bitterly ironic spectacle—an industry 
whose service under the stress of war was “‘never 
too little or too late,” forced in time of peace to 
its first failure to provide completely for the 
needs of the nation. 
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NEWS 


WAA and Utilities Officials 
Act to Speed Surplus Sales 


Simplification of Procedures for Sale of Utility Preperties 


and Equipment Promised When Spokesmen for Utilities Blame 


Unsatisfactory Sales on Red Tape and not on Lack of Interest 


SOME SPEEDING of surplus property 
sales to public utilities may result from 
the conference of industry spokesmen 
and War Assets Administration officials 
held last week in Washington. 

Major developments of the session, 
which was attended by representatives 
of some 30 electric and gas utilities 
from all sections of the United States, 
were these: 

1. A pledge of closer cooperation be- 
tween the utilities and WAA’s 32 re- 
gional offices in locating and arranging 
for the disposal of surplus facilities 
sought by the industry. 

2. A promise by WAA to simplify as 
far as possible within legal limitations 
its procedures for disposing of utility 
properties and equipment. 

L. Gray Marshall, deputy director of 
WAA’s industrial division, who pre- 
sided at the conference, provoked a 
number of suggestions from the indus- 
try group when he expressed concern 
over “the apparent lack of interest on 
the part of the industry in acquiring 


surplus utilities properties, either for 


use in place or for removal and use 
elsewhere.” 

Blaming the lengthy administrative 
processes to which surplus property is 
subjected before being offered for dis- 
posal as the cause of any “lack of in- 
terest,” Philip Sporn of the American 
Gas & Electric Service Corp., urged 
that the utilities be placed on an equal 
purchasing basis with other priority 
bidders until the present shortage of 
utilities equipment is eased. He pointed 
out that the utility companies would 
prefer new equipment to the govern- 
ment’s war surplus and that once pro- 
duction of new materials returned to 
normal the demand for surplus would 
dwindle. 

Robert H. Fite, Florida Power & 
Light Co., recommended that utilities 
now serving installations to be sold for 
use in place should be permitted to pur- 
chase the electric, gas and water facili- 
ties that must remain in service. Present 
WAA policy, Mr. Marshall said, is to 
issue revocable permits for the use of 
such facilities until the final disposition 





Order Will Have No Effect on Surplus Sales 


President Truman’s order termi- 
nating construction priorities prob- 
ably will have no effect upon the 
disposal of utilities equipment from 
government war surplus, National 
Housing Agency officials predicted 
this week. 

No additional HH priorities will 
be issued for purchases of equip- 
ment for use in veterans’ housing 
construction. However, the presi- 
dent’s order provides for the honor- 
ing of all HH priority certificates 
already issued, and surplus disposal 
agencies reported that a great num- 


ber of such certificate holders are 
yet to be supplied. 

Though no official interpretation 
had been handed down as this was 
written, it was believed that the pri- 
ority certificates provided by recent 
NHA directives would be continued. 
These certificates, which permit a 
utility to obtain a priority status 
in bidding for surplus materials 
needed for housing, probably will 
be broadened soon to allow utilities 
to bid for a wider variety of equip- 
ment than they have been allowed 
to in the past. 
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of the properties is determined. 

At the suggestion of W. P. Reilly, 
Ebasco Services, Inc., and others, plans 
for cooperation between the utilities and 
WAA regional offices were approved. 


Atomic Energy and Coal 
May Compete in Future 


The economic possibilities of atomic 
energy electric power plants were indi- 
cated recently by A. C. Monteith, man- 
ager of Headquarters Engineering of 
the Westinghouse Electric Corp., in an 
address to engineers and other em- 
ployees of the Commonwealth Edison 
Co., Chicago. 

Assuming that it might be possible to 
cut costs of an atomic energy plant 
down to $180 per kw. (present figure is 
thought to be $300) and that if the 
cost of uranium were $50 per pound, 
the total costs of generation for 75 
percent load factor would be about 
the same as those of a steam plant 
using $6 per ton coal, Mr. Monteith 
said. 

If uranium cost nothing, energy 
could be generated in competition with 
$2 per ton coal. This brings uranium 
in the realm of competition with coal 
after the many technical problems are 
overcome. 

He warned, however, that develop- 
ment of atomic power for industrial 
use is entirely dependent on the Atomic 
Energy Commission which will have 
complete control over the use of 
uranium for any purpose. 


Sale of Nebraska Power 
to Omaha P.P.D. Effected 


Omaha Public Power District recently 
took over the properties of the 
Nebraska Power Co. from the Omaha 
Electric Committee which has been 
operating them. The transaction was 
completed in New ‘York City at the 
offices of the Guaranty Trust Co. The 
bank was a leader of a group of 101 
banks which loaned the district $42.- 
000,000 to finance the deal. 

Nebraska Power will continue to exist 
as a corporation for an indefinite time 
until its affairs are settled; then it will 
go out of business. 
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Cleveland Utility Quickly 
Switches from Coal to Oil 


To assure adequate service to its cus- 
tomers, the Cleveland Electric [llumi- 
nating Co. on November 21, the first 
day of the soft coal strike, began to 
convert three of its generating plants 
and one of its central steam heating 
plants from coal to oil burners. 

The company’s goal was the instal- 
lation of sufficient temporary facilities 
to burn 1,000,000 gal. of oil daily, 
equal to 6,000 tons of coal or three- 
fourths of the company’s daily fuel 
consumption under operating condi- 
tions at the time of the emergency. 

More than ten departments cooper- 
ated in the project, working day. and 
night. Many of the oil burners and 
other components of the installation 
were made in the company’s own ma- 
chine shops. In gathering the neces- 
sary materials and equipment to con- 
vert to oil, company representatives and 
trucks travelled in five states. 

If the coal strike had continued, the 
utility would have reached its goal of 
1,000,000 gal. of oil daily by Decem- 
ber 16. With the drop in load which 
would have followed the railroad em- 
bargo, the company would have had 
sufficient oil-burning capacity to have 
satisfied demands on its system for 
steam and electric service. 

The first major installation was put 
into operation at the Lake Shore plant 
on November 30. This installation 
burned 114,000 gal. of oil daily, equal 
to the steam generating equivalent of 
710 tons of coal. 

During the first eight days of the 
strike, the utility used 1,561,000 gal. of 
oil. Tank cars were used as temporary 
reservoirs at plants. 


QUICK. CHANGEOVER—One of the 
utilities which quickly converted its coal- 
burning plants to permit the™use of oil 
during the coal strike was the Cleveland 
Electric Illuminating Co. Top picture 
shows workmen installing an_ electric 
motor-driven oil pump at the Lake 
Shore plant. The motor forces oil from 
tank cars into the burners under the 
boilers. Bottom, installation of burners 
in the same plant. The small pipes feed 
oil, and the large ones are regular equip- 
ment used to feed pulverized coal into 
the boiler furnaces 
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BEHIND THE RESEARCH ADVISORY SERVICE—The Northwest Research Advisory Service Committee of the North- 
west Electric Light and Power Association at its December 11 meeting in Spokane to review achievements and plan for the 
future of the service. Seated, left to right, are Berkeley Snow, executive secretary of the association; Ladner Ross, director, 
Research Advisory Service; W. L. Thrailkill, Washington Water Power Co., committee chairman; and James H. Polhemus, 
Portland General Electric Co., president of the association. Those standing are members of the committee 


Northwest Research Body 
Proves Worth to Utilities 


Approximately 500 requests for tech- 
nical advice on processing, packaging, 
and management have been made to 
Northwest Research Advisory Service 
by utility companies providing this serv- 
ice to their customers in the first eight 
months of operation, according to Lad- 
ner V. Ross, director of the service. 
This report came out at a meeting of 
Research Advisory Service committee of 
the Northwest Electric Light and Power 
Association in Spokane, December 11. 
The association is administering the 
service for eight of its member com- 
panies. 

Company coordinators who act as 
liaison between the companies anc the 
director’s office reviewed the operation, 
examined a cost analysis, and laid plans 
for expanded operation during 1947. 

The service was originally purchased 
from Lt. Col. Bert H. White, Buffalo, 
N. Y., and is rendered by the utility 
companies in Oregon. Washington, 
Idaho, Montana, and British Columbia. 
Briefly, it offers to the industrial cus- 
tomers of these companies non-confi- 
dential answers to technical problems 
gathered from the best source among 
900 research laboratories and 
trade press files in the United States and 
Canada, who have offered their coopera- 
tion in the solution of these problems. 

W. L. Thrailkill, Washington Water 


Power Co., vice-president of the associa- 


some 
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tion and chairman of the Research Ad- 
visory Service committee, reported to 
the Association Executive Committee 
meeting in Spokane, December 12, that 
customer reaction to this new service 
offered by the member companies of 
the association had been generally quite 
favorable. 


Soda Ash Production Low; 
No Relief Likely until 1948 


A shortage of 500,000 tons of soda 
ash this year and a similar shortage in 
1947 were indicated this week after a 
study of the industry by government 
officials. 

To increase production, the Civilian 
Production Administration has author- 
ized the Solvay Process Co. to build two 
plants and the Wyandotte Chemical Co. 
to build one. Total output of these plants 
will be approximately 360,000 tons an- 
nually, but the soonest that these plants 
can go into operation is late in 1947. 

In a move to reduce exports, the 
Office of International Trade (Depart- 
ment of Commerce) has put soda ash on 
the export license list. 

The current shortage is due to in- 
creased consumption in the glass, chem- 
ical, and paper industries. Foreign de- 
mands are increasing because of the 
effects of the war and strikes on pro- 
duction in England and Germany and 
the complete collapse of the industry 
in Japan. 


Foremen’s Union Case Will 
Be Appealed to High Court 


The Supreme Court will be asked to 
rule upon the propriety of a govern- 
ment contract with organized foremen 
in four captive mines of the Jones & 
Laughlin Steel Corp. 

Following a decision this week by 
the U. S. Court of Appeals for the Dis- 
trict of Columbia, which upheld the 
authority of the Coal Mines Administra- 
tion to enter into the contract, attorneys 
for the steel company announced their 
intention of carrying an appeal to the 
high court. The Appellate Court made 
it clear that it had approved only the 
government's right to sign a contract 
during the period of federal seizure of 
the mines with District 50, United 
Mine Workers of America, which had 
been certified by the National Labor 
Relations Board as bargaining agent 
for the J. & L. supervisory employees. 

A legal test of the validity of NLRB’s 
certification of the foremen’s union is 
expected to follow a pending decision 
of the board on unfair labor practice 
charges brought against the company 
by U.M.W. The union has complained 
that J. & L. has refused to enter into 
collective bargaining negotiations with 
U.M.W. 

Another important test case on the 
legal status of foremen’s unions, Pack- 
ard Motor Car Co. vs. NLRB, already 
has been scheduled for review by the 
Supreme Court. 
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Personnel Policy 


Should Aim 


at Greatest Effective Output 


A. E. Grauer, British Columbia Electric Railway Co., Gives 
Outline of Personnel Department Functions at Meeting of 
Northwest Association Section—Convention Plans Discussed 


JHE FUNDAMENTAL PURPOSE of a per- 
sonnel policy is to secure maximum 
effective production from the manpower 
at hand, and there are five major heads 
under which personnel department ac- 
tivities can be organized to cover most 
of the fields included in the broad 
phrase, “maximum effective produc- 
tion.” This statement by A. E. Grauer, 
president, British Columbia Electric 
Railway Co., keynoted the annual fall 
conference of the Personnel Section, 
Northwest Electric Light and Power 
Association, at Vancouver, B. C., De- 
cember 5-7. 


5 Functions of Personnel Department 


Mr. Grauer named these five major 
functions of a personnel department: 
selecting personnel, handling personnel, 
providing services for personnel, re- 
cording personnel activities, and per- 
sonnel research. He elaborated the re- 
sponsibilities of each, bringing out that 
sound job analysis preceded selection 
and that a carefully thought out system 
of rating individual merit should be 
the basis of the salary and wage policy. 

Trends in utility company organiza- 
tion were discussed by T. M. Moran, 
vice-president of the same company, em- 
phasizing the application of committee 
functioning in his company. Each de- 
partment and division has an employee- 
management committee, he said, which 
feeds recommendations up to the com- 
pany operating committee ae of 
top management and the heads of de- 
partments. Decisions that cannot be 
made by this committee are passed on 
up to the board of directors. A high 
degree of coordination in the company 
operations is attained under this sys- 
tem. 

Scientific selection procedures have 
recently been adopted by the Canadian 
company, using the services of J. W. A. 
Fleury, psychologist, for screening all 
new applications for jobs and appli- 
cants for promotion. Under this sys- 
tem, said Mr. Fleury, an applicant’s 
interests, abilities, and personality are 
scientifically explored and are measured 
against a “desirable pattern” previ- 
ously worked out for each job descrip- 
tion 
. reported 


Fj section committees 
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progress and discussed plans and pro- 
grams looking toward the next meet- 
ing of the section to be held in the 
spring of 1947. 

Results of job evaluation studies re- 
cently undertaken by several member 
companies were reported under the 
committee on this subject, headed by 
J. E. Allan, B. C. Electric. The main- 
tenance of a job evaluation program 
was shown to be of major importance. 
Interest was also manifest in aptitude 
testing and merit rating as major by- 
products of job evaluation. 

Employees’ service and _ benefits 
among the several companies had been 
surveyed by R. H. Sessions, Idaho Power 
Co., chairman, and were discussed in 
his absence by W. L. Thrailkill, Wash- 
ington Water Power Co. It was the con- 
sensus that new or changing practices 
with respect to pensions, medical aid, 
sick leave, recreation facilities, and 
other benefits be brought up-to-date for 
the spring meeting, with the committee 


recommending sound practices in this 
regard. 

Several companies are planning to go 
more extensively into employee train- 
ing in 1947, according to a report of the 
Employee Training Committee by C. W. 
Sherman, Puget Sound Power & Light 
Co., chairman. 

Louis Matter and Frank Baker of 
that company reported on the first 
lineman’s training course conducted 
by Puget Sound Power & Light 
Co., ending in August, in which twelve 
apprentice linemen passed from the 
lower grades of apprenticeship to sixth 
period apprenticeship through a con- 
centrated course in 13 weeks. Foremen 
and other linemen of the company were 
instructors. The course is being con- 
ducted for another class of 22 men at 
the present time. 

Safety inspection and compliance with 
safety code regulations were the princi- 
pal subjects discussed by the Accident 
Prevention Committee under Don 
Prairie, Northwestern Electric Co.. 
chairman. The committee plans to hold 
a special meeting for safety supervisors 
and accident prevention men at the next 
section meeting. 

An analysis of personnel forms used 
by several companies, prepared by Fred 
Groch, Portland General Electric Co., 
was found to be valuable to member 
companies in analyzing their own forms 
from the standpoint of keeping these 
reduced to the minimum needed for 
keeping adequate personnel records. 





FOR GAINING PUBLIC GOOD WILL—D. W. Jardine, left, president of Pennsyl- 
vania Electric Co., presents to R. A. Pickup, manager of the Oil City District, 
the first trophy awarded to one in a group of seven districts under the utility’s 
“Four-Point Plan” which provides for semi-annual appraisal of districts on 


personal factors, customer satisfaction, appearance of property and favoraole 
atmosphere. The trophy will remain in competition 
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Argentina-Chile Agreement 
Threat to Copper Firms 


The American copper industry with 
an enormous backlog in orders brought 
about by increased demands of the elec- 
trical industry and strikes in all its 
branches found no consolation last week 
in an announcement that Argentina and 
Chile had signed a five-year pact pro- 
viding for a “customs union.” 

The pact specifically excludes other 
nations, even those having most-favored- 
nation treaties, from the special privi- 
leges granted, and “the parties are 
obliged to attend preferentially to the 
needs of the other with regard to ex- 
portable products.” 

President Juan D. Peron of Argentina 
needs both coal and metals for his five- 
year plan, with its provisions for the 
mobilization and development of indus- 
try for all-out military defense. That he 
will get them from Chile is apparent, as 
Chile is to give special attention to in- 
creasing the production of “copper, iron, 
nitrates, coal, wood, and_ hydraulic 
energy.” 

That the pact is likely to decrease 
exports of needed metals to this country 
was accepted by foreign trade experts. 
Officials of the State Department at 
Washington expressed dissatisfaction 
but withheld comment until Secretary 
James Byrnes could confer with the 
American ambassadors to the-countries 
involved. 


Sho-Me Co-op Petitioning 
to Reorganize as Utility 


Sho-Me Power Cooperative, Marsh- 
field, Mo., has asked permission of the 
Missouri Public Service Commission to 
reorganize as a public utility. Last Jan- 
uary, the co-op, which had 31 REA co- 
ops as stockholders, was given a year 
to reorganize by the Missouri Supreme 
Court which held that it had exceeded 
the powers granted to it under its char- 
ter (ExvectricaL Wortp, January 26, 
page 6). 

The co-op seeks to change its name to 
Sho-Me Power Association, Inc., to take 
over a debt of $2,449.441 to the Rural 
Electrification Administration, and to 
issue 12,000 shares of stock, 11,950 of 
$5 par value and 50 shares of $20 par 
value. 


Mississippi Plant Planned 


Misssissippi Power & Light, Co. will 
erect a 30,000-kw. steam generating 
plant about five miles north of Jackson. 
Natural gas will be used for fuel. The 
cost is placed at $4,500,000. 
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Employees Get Entire Gain in Revenues 


Gross revenues in 1946 of the 
business-managed electric power 
companies will rise by almost $100,- 
000,000 to a new high of $3,100,- 
000,000, according to an estimate 
made by W. M. Carpenter, econ- 
omist of the Edison Electric 
Institute. All of this gain, however, 
will have been absorbed by in- 
creased wages with payrolls now 
constituting the largest item of util- 
ity expense, 

Most of the estimated saving of 
$60,000,000 resulting from _ the 
ending of the excess profits tax is 
being offset by increased costs in 
fuel and general expenses, so that 
the year 1946 will finally show a 


Pacific Gas & Electric Co. 
Has $160,000,000 Program 


The Pacific Gas & Electric Co. has 
underway or planned construction and 
improvements which will cost $160,000,- 
000. The company plans to spend $40,- 
000.000 this year, and $60,000.000 an- 
nually in 1947 and 1948. 

P. G. & E, President James B. Black 
reported that the program will add 
625,748 hp. to the company’s system and 
will bring total capacity to 3,109,636 
hp. by the end of 1948. 

Most recent addition to the firm’s 
post-war projects are three new hydro- 
electric projects on the North Fork of 
the Mokelumne River. 

The Electra powerhouse, largest of 
the three, will have an installed capac- 
ity of 132,708 hp. and will cost $15,- 
930,000. It will replace one of the 
oldest plants in the system, a 26,810-hp. 
plant in operation since 1902. The 
West Point powerhouse, to cost $4,000,- 
000. will have a capacity of 20,107 hp. 
The third plant, a 44,236-hp., Bear 
River powerhouse, will not be built 
until after 1948, and its cost is not in- 
cluded in the $160,000,000. 

Other major projects are: 

Pit No. 1 Powerhouse (Pit River)— 
Improvement of regulating facilities to 
increase the peak load capacity by more 
than 42,000 hp., $940,000. 

Potter Valley Powerhouse (Russian 
River)—Increase the plant’s peaking 
capacity by 5,630 hp. at a cost of 
$75,000. 

Station P Steam Plant (Hunters 
Point, San Francisco)—-Two 134,000- 
hp. generators and associated equip- 
ment added to increase plant capacity 
to 330,000 hp., $24,582,000. 

Kern Steam Plant (Bakersfield)— 
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gain in operating income of only 
$15,000,000 out of the additional 
$100,000,000 in gross revenues re- 
ceived by the companies. 

Because of refunding operations, 
the utilities paid in 1946 almost 
$80,000,000 less to their bondhold- 
ers than they did in 1945, and 
1946 will probably show an in- 
crease of $95,000,000 in the net in- 
come available for dividends, addi- 
tions to working capital and surplus 
funds to a grand total of $630.,- 
000,000. While this represents the 
highest figure so far recorded, it 
is only 5 percent more than in 1930 
when invested capital was at least 
25 percent smaller. 


Construction of 100,500-hp. steam-op- 
erated generating plant, $12,890,000. 

Eureka Steam Plant — Additional 
facilities at Station B, Eureka, to add 
12.567 hp., $478,000. 

Salt Springs Powerhouse (Moke- 
lumne River)—Expansion of storage 
capacity of Salt Springs reservoir by 
about 9,500 acre-ft., $330,000. 


Electric Energy Production 
Up 10.6% in September 


Production of electric energy for pub- 
lic use during September, 1946, totaled 
18,814,355,000 kw.-hr., according to the 

.report issued by the Federal Power 
Commission. This is an increase of 
10.6 percent over September, 1945, and 
marks the highest September public use 
production of record. Combined util- 
ities and industrial production was 22,- 
820,382,000 kw.-hr. during September, 
an imerease of 10.1 percent above Sep- 
tember of last year. 

Average daily production of electric 
energy for public use in September was 
686,655,000 kw.-hr., an increase of 2.0 
percent in comparison with the average 
daily production during the previous 
month, and increase of 10.2 percent 
over September, 1945. 

Production by water power in Sep- 
tember amounted to 5,642,495,000 kw.- 
hr., or 30 percent of the total output for 
public use. 


Utility Will Aid City Plant 


Logan, Utah, has signed a contract 
with Utah Power & Light Co. to supply 
emergency power to the city’s munici- 
pal plant. 
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Iowa Utility Will Manage 
New Plant for REA Co-op 


8 Cooperatives Form Power Firm 
and Sign Iowa Light & Power Co. 
to Manage Station for 35 Years 


Eight Iowa REA cooperatives have 
organized the Central Iowa Power Co- 
operative which will erect a 22,000-kw. 
power plant, and the Iowa Electric Light 
& Power Co. has signed a contract with 
the new co-op to operate and manage 
the plant for 35 years. This is the 
first time such an agreement has been 
made between a private utility and a 
cooperative. 

The power co-op was formed when 
private companies indicated that they 
could not supply enough power for 
the expanding cooperatives. 

Under the contract the power co-op 
after five years can revoke its con- 
tract with Iowa Electric if operating 
efficiency is not satisfactory. This 
privilege may also be exercised at 
yearly intervals thereafter for the same 
reason. Iowa Electric cannot cancel 
the contract; and if the co-ops do, it 
must allow them to use its lines to 
deliver power to co-op substations. 

Central Iowa will secure a loan from 
the Rural Electrification Administra- 
tion, $5,000,000 or more it is believed, 
and will build the new plant near 
Cedar Rapids. Completion of the first 
unit is expected late in 1949. Later, 
it is planned to secure additional funds 
and add a second 22,000-kw. unit. The 
territory to be served stretches almost 
the breadth of the state. 

The co-ops involved are Maquoketa 
Valley Rural Electric Cooperative, 
Anamosa; Tama-lowa-Poweshiek Rural 
Electric Cooperative, Brooklyn; Guth- 
rie County Rural Electric Cooperative 
Association, Guthrie Center; Buchanan 
County Rural Electric Cooperative, In- 
dependence; Greene County Rural 
Electric Cooperative, Jefferson; Linn 
County Rural Electric Cooperative As- 
sociation, Marion; Marshall County 
Rural Electric Cooperative, Marshall- 
town; and Benton County Electric Co- 
operative Association, Vinton. 

First president of the new power 
John B. Cousin, Dubuque, 
president of the Maquoketa co-op. 
Ora M. Hall, president of the Greene 
County co-op, is vice-president; and 
Oren C. Thompson, director of the Ben- 
ton County co-op, secretary-treasurer. 


co-op is 


Gets 20-Year Franchise 


lowa Electric Co. recently won a 20- 
year franchise election in Marengo by 
a vote of 503 to 165. 





WESTINGHOUSE SCHOLARSHIP WINNERS—Six national winners of Westing- 
house Electric Corp. scholarships for their achievements in finding and adapting 
electrical methods to farm work study a drawing of a method of splicing wire 
before a dinner held in their honor in Chicago on December 3. All are 4-H Club 
members who were winners in competition in their home states 





Half Tanker Will Supply 
Power for Eureka, Calif. 


Pacific Gas & Electric Co. has an- 
nounced that it will use salvaged wreck- 
age of a tanker that split in two off the 
Aleutians to supplement the electrical 
energy of Eureka, Calif. 

P. G. & E. was low bidder for the 
stern portion of the tanker, Donbass III, 
offering $125,000 for the 4,000-kw. boil- 
ers and generators. The company plans 
to tow the section from Seattle to 
Eureka, where it will be moored in a 
waterfront slip. A short transmission 
line will carry energy to consumers in 
the area. 

The tanker’s facilities will be used in 
an attempt to give immediate relief to 
power demands in the area, urgent for 
the past several months because of a 
growing lumber industry. Construction 
activities on an increased capacity for 
the steam plant there and the building 
of a new transmission line have recently 
been started, but completion dates are 
indefinite. 

The transmission line, a 110-kv. cir- 
cuit to cost $2,237,500, will stretch 
from Anderson to Freshwater, Calif., a 
distance of 110 miles. A switching sta- 
tion will be built at Freshwater. The 
territory is at present served by a 60-kv. 
line. 

At the steam plant, capacity will be 
increased 40 percent from 12,500 to 
17,500 kw. at a cost of $500,000 by the 
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installation of a high-pressure turbine 
and generator topping unit and the re- 
building of boilers to higher pressure 
capacities. 


Morgan, Utah, Signs to Buy 
Power from Private Utility 


Morgan, Utah, has signed a 10-year 
contract with Utah Power & Light Co. 
for electricity to be distributed through 
the city-owned system. The contract 
was signed a year after diesel and hy- 
droelectric generators at the municipal 
plant were destroyed by fire. Power 
has been supplied for the past year by 
the utility. 

Under the old municipal system, 
power cost consumers about 18 percent 
more than it will under the present sys- 
tem, but the upkeep of the distribution 
system will require considerable ex- 
penditure. 

“Tt is not the plan of the present city 
administration,” Mayor F. L. Parkinson 
said, “to rebuild the production plant. 
A petition has been circulated regard- 
ing sale of the distribution system and 
purchasing of power direct from U. P. 
& L. If this is the will of the people, 
a vote will be arranged.” 

Insurance company representatives 
last November made a full settlement 
of $37,183 insurance on the power plant 
which was destroyed by fire October 6, 
1945. 
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Railroad Commission Gets 
New Name in California 


Voters in California, while approving 
a proposition changing the name of 
the Railroad Commission to the Public 
Utilities Commission, also made ap- 
pointments by the governor subject to 
veto by the state legislature. 

By some, this was seen as an attempt 
to stop Gov. Earl Warren from further 
stacking the powerful five-man com- 
mission, three of the present member- 
ship being Warren appointees. 

Under the new constitutional amend- 
ment which was approved by a three- 
to-one margin, gubernatorial candi- 
dates must win a majority vote of 
the state senate. With this body 
meeting only once in two years, how- 
ever, considerable latitude is possible 
on interim appointments, depending, 
of course, on just when a vacancy on 
the commission occurs and whether 
there might be a special session. 

Sponsors ci the bill claim it will 
do away with “deathbed” appointments. 
These have been made in the past when 
the outgoing governor was called upon 
to replace two outgoing commissioners. 
This situation is made possible by the 
staggered six-year terms in the com- 
mission set-up. Thus, in the future, 
the governor on leaving office may 
make interim appointments, but these 
will come under review by the incom- 
ing state senate. 

Changing the name of the commis- 
sion was a logical step as its duties 
involve fixing rates and regulating all 
types of privately owned utility corpo- 
rations, not the railroads alone. 


4 Electrocuted, 5 Injured 


Four Pacific Gas & Electric Co. em- 
ployees were electrocuted and five in- 
jured November 23 when a crane they 
were unloading at the company’s Shasta 
substation near Cottonwood, Calif., came 
into contact with a 220,000-volt power 
line. Coroner Claude E. Whiteman re- 
ported the accident happened when the 
operator of the rented crane, not a 
P. G. & E. employee, swung the boom 
around to escape some trees, so hitting 
the power line. 


To Inform New Employees 


Detroit Edison Co. has prepared a 
34-page booklet, “Your New Job,” for 
distribution to all new employees. Con- 
tents include pay, unions, working regu- 
lations, and other information of value 
to employees. 
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TO BE COMPLETED BY APRIL, 1947—Brick work on the exterior of the Lieber- 
man plant of the Southwestern Gas & Electric Co. has begun, and it is hoped to 


have the 20,000-kw. plant in operation by next April. 


Duquesne Union Presents 
Demands to Arbitrators 


Arbitration proceedings in the dis- 
pute between the Duquesne Light Co. 
and the independent union led by 
George L. Mueller continued this week 
with the union presenting evidence to 
support its many demands. As soon as 
the union has presented its case, com- 
pany officials will give their side. 

Among the first demands made by 
union officers were a master contract to 
cover all employees of Duquesne Light 
and its affliated companies, a wage in- 
crease of 20 percent, an increase in the 
number of holidays from seven to 13, 
a union shop, and foremen to be in- 
cluded in the union. 


Peak Loads Hit New High 


The aggregate of major electric util- 
ity system peak loads for September. 
1946, indicated a new record maximum 
of 39,352,000 kw., according to figures 
released by the Federal Power Commis- 


sion. September peak loads, totaling 


MEETINGS 


Engineering Exposition—7\st Regiment 


Electrical 
Armory, New York, January 27-31. E. K. Ste- 
vens, manager, 480 Lexington Ave., New York !7 
N. Y. 


Previously Listed 


Association—Winter confer- 
Quebec, January 


Canadian Electrical 
ence, hateau Frontenac, 


13-15. 


Agricultural Development Clinic—Fairmont Hotel, 
p evo g W. Va., January 24-25. 


American Institute of Electrical Engineers—Win- 
ter meeting, New York, January 27-31. 


December 


Other units can be added 


8.9 percent higher than September of 
last year, exceeded by almost 1,000,000 
kw. the previous maximum of 38,379,- 
604 kw. set in August, 1946. Corre- 
sponding energy requirements for Sep- 
tember amounted to 18,530,517,000 kw..- 
hr., a gain of 9.8 percent over Septem- 
ber of last year. 


Carolina Power & Light Co. 
Signs with Santee-Cooper 


South Carolina Public Service Au- 
thority (Santee-Cooper) has signed a 
three-year contract with the Carolina 
Power & Light Co. for the sale of ap- 
proximately 96,000,000 kw.-hr. of elec- 
tricity annually. The cost to the utility 
will be around $500,000 annually. The 
power will be resold to six cooperatives 
in the Pee Dee section of the state for 
7% mills a kw.-hr. 

The contract is similar to the one 
signed recently by the authority and the 
South Carolina Power Co. 


35,000-Kw. Unit Planned 


Public Service Co. of Colorado will 
add a 35,000-kw. unit to its Lascombe 
steam plant at Denver. The cost will 
be $4,000,000, and the unit is to be 
in operation in 1948. 


Discontinues Appliance Sales 


British Columbia Electric Railway 
Co. has discontinued the sale of all elec- 
tric appliances. The dealer develop- 
ment department will be retained and 
expanded to aid appliance dealers. 


21, 1946 @e ELECTRICAL WORLD 








SEC RULINGS 





The Securities and Exchange Com- 
mission recently issued a series of 
orders affecting electric wtility com- 
panies. 


Unitep Licut & Ratways Co. and its 
subsidiary, Continental Gas & Electric 
Corp., have been authorized to modify a 
loan agreement whereby Continental would 
issue and sell to banks $11,200,000 of 
promissory notes. Continental stated that 
the request was made so that it could ful- 
fill a previous commitment made to the 
Kansas City Power & Light Co. to pur- 
chase additional common stock from Kan- 
sas City for $3,500,000 cash. (Release No. 


7027). 


PHILADELPHIA Co. was cited recently 
under provisions of the “death sentence” 
clause of the Holding Company Act by 
the commission, which instituted proceed- 
ings against the company, certain of its 
subsidiary companies and its parent com- 
panies—the Standard Power & Light Corp. 
and Standard Gas & Electric Co. The com- 
mission set hearing for January 21 to de- 
termine the extent to which the corporate 
structure of such holding company systems 
and the companies therein may be simpli- 
fied, unnecessary complexities eliminated, 
voting power fairly and equitably dis- 
tributed among security holders and the 
property and business of each such sys- 
tem confined within the standards of the 


Holding Company Act. (Release No. 
7025). 

BurraALo Nracara Execrric Corp. has 
been authorized to merge into itself two 


wholly owned — subsidiaries—Hydraulic 
Race Co. and Lower Niagara River Power 
& Water Supply Co. The merger, which 
has been approved by the New York Pub- 
lic Service Commission, will simplify, ac- 
cording to SEC, the Niagara Hudson Power 
Corp.’s holding company system by elimi- 
nating two corporate entities. It also will 
simplify the United Corp.’s holding com- 
pany system “by removing an extreme situ- 
ation of pyramiding presently existing in 
violation of the ‘great-grandfather’ clause 


of Section 11 (b) (2).” (Release No. 
7022). 


Oxnro Power Co. and West Penn Power 
Co. have been granted permission to 
make capital contributions of $263,500 each 
to the mutually owned subsidiary, Wind- 
sor Power House Coal Co. The entire 
output of the subsidiary is consumed by 
a generating station also jointly owned 
by Ohio Power and West Penn. (Release 
No. 7030). 


Toledo Utility Buys System 


The Toledo Edison Co. has received 
approval of the Ohio Public Utilities 
Commission of its purchase of the 
Whitehouse (Ohio) Electric Co. for 
$75,000. The Whitehouse utility was 
owned by R. S. Graves, Syria, Va., and 
serves 560 customers in the town and 
suburbs with power purchased from 


Tol do Edison. 


Billions of Kw-Hr. 


Electric Output Curve Hits New High 


Swinging upward during the week 
ended December 14, 1946, the electric 
output curve reached a record high, ac- 
cording to figures released by the Edi- 
son Electric Institute. 

The amount of electrical energy dis- 
tributed by the light and power indus- 
try during the week amounted to 4,777.- 
943,000 kw.-hr., the previous high being 
4,764,718,000 kw.-hr. for the week ended 
November 23, 1946. 

During the week ended December 15, 
1945, the amount of electrical energy 
distributed totaled 4,154,061,000 kw.-hr., 
this year’s figure representing an in- 
crease of 15.0 percent. 

All of the major geographical regions 
of the country reported increases as 
compared with the corresponding week 
of 1945, the largest individual gain be- 
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ing shown by the Pacific Coast 
with 
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More Intensive Residential 
Selling Will Soon Be Needed 


DEMAND for appliances is—temporarily—far beyond 
the supply. This condition can be very short-lived, and 
soon also distribution equipment should be available to 
take care of load growth. Meanwhile, sales programs 
must wait, but their organization and implementation 
should not be delayed much longer. 

Utility sales are not subject to the pressure and urge 
that is ever present in all other lines of business, where 
continued existence depends on the day by day selling 
job that is being done. Electrical energy sales remain 
reasonably constant even though the sales performance 
may be below par. In fact, some growth will undoubtedly 
continue without sales effort. 

During most of the industry’s history the demand for 
service has been so great that it has been necessary to 
devote major attention to the providing of adequate 
facilities. Although that problem apparently will per- 
sist for some time to come, there are now some definite 
indications of a different trend. The next cycle may well 
be one of keener competition, with the accompanying 
need for greater sales effort. Another factor is the 
development of new and more efficient appliances that re- 
quire considerably less energy to operate. More light 
intensity, larger refrigerators and more appliances must 
be sold to maintain the revenue. 

Some utility companies are not planning a renewal of 
their pre-war merchandising of appliances, feeling that 
electrical dealers and other outlets can handle this phase 
of load building. When accompanied by other plans for 
promotion, this change in policy may be advisable. For 
the long-range ‘view, the over-all effort should be to 
intensify rather than slacken previous selling. Several 
plans with this objective are being arranged. 

The management of one midwestern company is fur- 
nishing a good example in an area coverage plan built 
on the basis of known facts. Sales territories are to be 
established along the lines of meter reading routes so 
that kw.-hr. sales can be followed by and for each 
salesman. Market surveys of present appliances and 
lighting will be followed by selling, with each area sales- 
man becoming acquainted with about 2,000 customers in 
his territory. 

Such coverage, with two or three calls each year, is 
selling on a realistic scale. It is highly commendable for 
an approaching competitive market. 
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Preston 8. Arkwright 


BACK in the earliest years of the century a young lawyer 
in Atlanta was fortunate in having pretty close profes- 
sional connection with a group of men who decided to 
start an electric light and street railway company. Need- 
ing someone to sign the stocks and bonds and other legal 
instruments. of the new company, they offered the young 
lawyer the job of president. That’s how, as he told it, 
Preston Arkwright became head of Georgia Power Co. 

If it was fortunate for him that he happened to be handy 
at the time an official signature for the new venture was 
required, it was many times more fortunate for the infant 
industry of which he thus became a part. For Preston 
Arkwright brought into the electric utility business percep- 
tions of values of human relations and capacities for deal- 
ing with the public that it then entirely lacked and that, 
despite his continued effort, still are too small a part of it. 
If the industry had had a few hundred more like him, it 
would probably be a lot better off today. He didn’t know 
much about volts and amperes, and such things as tran- 
sient stability were just words to him, but he did know 
how to get along with folks. 

The monument to Preston Arkwright’s memory is a 
multiple one of things and thoughts and feelings. Of 
things; go almost anywhere in Georgia and look at power 
plants, transmission lines and distribution systems. Of 
thoughts; see how the electric utility industry is belatedly 
acting on the truths of public relations he preached so 
long. Of feelings; talk to the thousands of company peo- 
ple and all the others who knew him and thus do mourn 
his going. This monument is his own work, built up of 
his acts and words, and it will endure for long. 


Tell The People About Shortages 
IN THE DARK SHADOWS of a poorly lighted residen- 


tial street of a large middle western city a woman was 
assaulted recently. One reads about such things in the 
newspapers, but they always happen somewhere else, not 
right in front of one’s own house. Thus were the com- 
fortable people living along the street shocked and out- 
raged when crime came up to their doors. They were 
especially indignant because they had been told the 
lighting of their street would be improved. But time 
had passed and nothing had been done. Now this had 
happened. Is it any wonder that bitter words were said 
about the power company under contract to light the 
streets of that city? 

Everyone in the electric utility industry knows why 
the promised improvement in lighting that street had 
not been made. It is the same reason that is keeping a 
lot of new customers from getting service, that is slowing 
up the extension of farm lines, that is preventing the 
delivery of ranges, refrigerators, all kinds of appliances 
ordered months ago. The reason is shortages—shortages 
of transformers, of poles, of fittings, of hardware, of 
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meters, of practically everything that is needed to main- 
tain, improve and extend an electric distribution system. 

The people living along that tree-lined street, so pleas- 
antly shaded during the day, so filled with pits of black- 
ness in the night, knew about shortages, too. They 
were waiting for automobiles and white shirts just like 
the rest of the nation. They were waiting for the shelves 
of stores to be filled so they could buy what they wanted 
instead of being forced to take what they could get. But 
in the shock of seeing crime on the doorsteps, it did not 
occur to their minds that the same cause was keeping 
both white shirts and better street lighting from them. 

The period of shortages is not ended. In respect of 
certain important lines of electrical goods, shortages 
may be worse before they are better. It will be quite a 
while before adequate production and rational distri- 
bution of raw materials and of finished goods are 
achieved. In the meantime, so they will not be blamed 
for what is not their fault, it will be wise for electric 
utilities to impress upon the public by consistent adver- 
tising and in every other way that they are doing the 
most possible with the little they can get. 


lowa Points the Way 


THE contract which was agreed to by the Iowa Electric 
Light and Power Co. and eight Iowa rural electrification 
cooperatives, under which a $7,000,000 generating station 
will be federally financed and privately operated, is cer- 
tainly a precedent-making document—in more ways than 
one. 

For one thing, it makes very plain the fact that there 
can be cooperation in the over-all rural electrification job 
between co-ops and private companies, despite all the 
assertions to the contrary which have flowed from the 
headquarters of the Rural Electrification Administration 
during the past year. 

There is considerable difference in detail between this 
move and those of the Arkansas Power and Light and 
Georgia Power companies in seeking to erect hydro-sta- 
tions and dams at government sites. But is there much 
basic difference in what each move seeks to accomplish? 
In Iowa, the public-power conscious REA apparently de- 
cided that the best job could be done by having the com- 
pany operate the generating station which is required. 
That is precisely the issue on which the AP&L and Georgia 
applications should be decided, whether by the Federal 
Power Commission or by the next Congress, in the form 
of new legislation. 

That is precisely the issue on which appropriations for 
such proposals as the Southwestern Power Administra- 
tion’s five-state transmission grid should be decided, 
namely, who can do the best job. All things considered 
it is our firm conviction that the power companies can do 
the best job and from decisions honestly arrived at on 
such issues, the privately owned electric power industry 
should have little to fear. 
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{WASHINGTON COMMENT 


wkkkkkkKkKK By R. N. LARKIN *kkkkkkkikr 


LEGALISTS who wondered what would have happened 
had Pittsburgh’s anti-power strike injunction been ap- 
pealed may get part of an answer when the U. S. Supreme 
Court decides the appeal of John L. Lewis from his 


contempt conviction born of the recent coal strike. 


The two cases are similar though not identical. In 
Pittsburgh, an independent union was enjoined from stop- 
ping electric service. Next would have been appeals to the 
state Supreme Court and the U. S. Supreme Court had 
the appellate gamut been run. Instead, the injunction was 
dissolved, unimpaired but unchallenged. 


In the coal fight, an injunction forbade Lewis to permit 
a contract cancellation notice—tantamount to a strike call 
—to stand, and restrained any hindrance to coal output. 
But instead of being dismissed, the anti-Lewis injunction 
was appealed to the Supreme Court, with argument sched- 
uled for January 14. 


Basically, each case amounts to use of the injunctive 
process, despite legislation forbidding it, to eliminate a 
strike or strike threat. Pittsburgh’s excuse was that the 
threat entailed a public calamity; in Washington it was 
the technical assertion thai the law does not control the 
U. S. Government. The technical argument was justified, 
however, by the public calamity also implicit in the coal 
strike. Neither administration imaginably would use 
labor injunctions short of a public calamity. 


Astute Pittsburgh sources believed that the city’s 
injunction, if appealed, would be upheld by the state 
Supreme Court, but might well have been overruled by the 
U.S. Supreme Court. In the Lewis case, there seems rea- 
son to believe that the U. S. Supreme Court may uphold 
the injunction. 


At least one factor in the Lewis case will make the 
ultimate decision less than precisely applicable to the Pitts- 
burgh case. Lewis was enjoined after refusing to follow 
due legal process in determining whether the Krug-Lewis 
agreement could be terminated. No such element existed 
in Pittsburgh. Lewis’ failure to enter court with all other 
legal remedies exhausted could be a qualification of the 
basic principle which so many want to see resolved. That 
is whether, notwithstanding labor-protective law to the 
contrary, courts may legally place the public interest above 
the right to strike when the exercise of such right would 
in fact seriously threaten a national calamity. There will 
be time enough to safeguard labor against the abuses 
such a policy could entail after the policy wins ultimate 
validation. 
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Mutual Assistance Plan 


following plan for mutual assist- 

ance it should be said that the 
procedure is already implemented by 
interchange of maps and standardized 
forms. The areas served by the elec- 
tric and telephone utilities have been 
broken up into patrol and priority 
areas and these have been exchanged 
so that each force will know the de- 
tails of the other’s system in the area. 
Lists of priority users have been 
drawn up and exchanged. Forms have 
been printed and distributed so that 
patrolmen and supervisors can report 


BR’ WAY of amplification of the 


both hazards and restoration steps in 
systematic manner. Various stages of 
responsibility and emergency decision 
have been established. 

In this way it is confidently believed 
that the following cooperative ar- 
rangement will make for quicker, 
more effective and more orderly res- 
toration if storms should again dis- 
rupt services of the two wire-using 
utilities over considerable areas. The 
plan is in operation, personnel assign- 
ments have been made and patrol 
areas designated. Blank patrol reports 
have been packaged with individual 


AREAS common to the two utilities are broken into patrol areas of 40 or 50 
blocks that are defined on patrol maps as shown 


maps ready to be handed out to the 
patrol men. Plans, lists and maps will 
be brought up to date annually. 

The plan follows: 

1.01 The general purpose of this 
plan is to provide for coordinated 
effort by the power and telephone 
companies in the restoration of their 
services after an emergency affecting 
a large number of customers of both. 
The ultimate object is to accomplish 
this restoration in as short a time as 
can reasonably be expected. 

1.02 This plan is intended to ap- 
ply to the several power companies 
separately with such modifications as 
to detailed application as may be 
necessary. Each power company’s ter- 
ritory and the corresponding tele- 
phone company exchanges will be 
defined and indicated on a map to 
be prepared jointly by the two com- 


panies. 

1.03 In communities where power 
company district or general headquar- 
ters are located, the telephone com- 
pany will establish a district head- 
quarters on an emergency basis where 
such a headquarters is not normally in 
operation. Normal organizations of 
both companies will be augmented 
as appropriate. 


7 LOU SLT EA 
OE OOS 


xS 


Preparatory Measures 


2.01 Lists of key personnel are to 
be interchanged between companies. 
Details of these lists will include the 
general functions of each person in- 
cluded thereon together with office 
and home telephone numbers. 

2.02 Each company will provide 
such maps as may be mutually agreed 
upon as of assistance in the emer- 
gency restoration activities outlined 
in this plan. 

2.03 On the approach of an emer- 
gency of which advance warning is 
received, a designated individual of 
each company will communicate with 
the other to assure that both compan- 
ies are cognizant of the danger and 
are prepared to set up any necessary 
mutual arrangements. At this time, 
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with Yelephone Company 


W. A. UPHAM, Chief Engineer, The United Illuminating Co., New Haven, Conn. 


Against the prospect of repetition of the disruption 


attending the 1938 and 1944 hurricanes, the two loeal 


wire-using utilities have evolved a plan for mutual 


assistance in emergencies. for prompt and orderly 


interchange of plans. information and reports and 


eoordination of activities of restoration forces 


if the situation appears sufficiently 
serious. each company will appoint 
a coordinator to perform functions of 
liaison as hereinafter provided in par- 
agraph 3.12. When no advance 
warning is received this contact will 
be made as soon as it is recognized 
that an emergency exists. 

2.04 Lists of individual priority 
customers will be interchanged so that 
each company may know where the 
other may be expected to require im- 
mediate restoration of its service. 
Where it is felt that such information 
would be of value, power company 
lists will include a designation of 
those customers who are equipped 
with emergency standby service. 

2.05 Information as to main feeder 
routes carried on jointly occupied 
poles will be interchanged in prepara- 
tion for early joint action in restora- 
tion work on such plant if disar- 
ranged. 

2.06 The plan is to be reviewed by 
both companies together at a pre- 
scribed time each year in order to 
make such changes as experience 
might indicate and to bring inter- 
changed lists and data up to date. 


Restoration Activities 


3.01 As quickly as possible after 
the occurrence of an emergency a 
survey of damage is to be made to 
obtain the number, magnitude and lo- 
cation of plant derangements, includ- 
ing poles broken or leaning, trees in 
plant, section of electric light wire 
down, sections of telephone open wire 
down, crossarms broken, cable dam- 


aged, and, where desired, service 
wires or drop wires damaged. 

3.02 The survey will be made by 
employees of both companies working 
separately and not in the same areas. 
The information obtained will be en- 
tered by those making the survey 
upon organized forms which are to 
be designed to show the information 
required by each company. From 
these forms the information will be 
made available immediately to each 
company. The areas covered by the 
survey will be set up on maps pro- 
vided under paragraph 2.02 of this 
plan. Where practicable these maps 
will include a tentative assignment of 
the area for survey as between com- 
panies, subject to such modification 
as may be required by conditions de- 


veloping at the time of the emer- 
gency. Where no such assignment is 
practicable, assignment of the area 
as between companies will be made 
at the time of the emergency and will 
be based on conditions then known to 
exist. 

3.03 Before starting the survey the 
employees selected to make it will be 
given simple and brief instructions 
as to what to report and how to post 
the forms. Where advance warning 
of the emergency is received, this 
may be done previous to the actual 
occurrence of the emergency. 

3.04 Supplies used by both com- 
panies, particularly poles and guying 
materials, will be interchanged as 
necessary. This will be arranged with 
the company furnishing the item in 
question through its coordinator. 

3.05 Each company will inform the 
other if extra linemen qualified for 
its work are needed. In such case 
each company will refer to the other 
any “floating” linemen who may ap- 
ply for employment who are best 
qualified for the other company’s 
work. 

3.06 Contract crews will be sub- 
ject to interchange between compan- 
ies. Generally this will not be neces- 


Cooperation in Emergencies 


HECTIC CONDITIONS followed the 1938 and 1944 hurricanes and 
frantic efforts were made to clear up damage and restore service in the 
New England area. Admittedly power and telephone utility moves 
were not too well coordinated, simply because of absence of plans, 
and the respective services were not reestablished to the greatest number 
of customers in the least possible time, despite the strenuous attempts 
made independently by each utility. 


In an endeavor to improve operations under similar emergency cir- 
cumsiances, a special committee was appointed by the Joint Committee 
on Plant Coordination of Edison Electric Institute and the Bell System. 
Among the initial results of deliberation by that committee and local 
subcommittees is the accompanying (verbatim) plan for mutual assist- 
ance between the electric utilities of Connecticut and the state-wide 
Southern New England Telephone Co., as framed for application in 
the New Haven and Bridgeport areas served both by the United Illu- 
minating Co. and the telephone company—The Editors 
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PATROL REPORT 


PATROL SECTION NO 


__.. SHEET No 


REMARKS 


EACH PATROLMAN’S KIT contains a map.of the assigned patrol area and a 
pad of blanks for reporting conditions found on power or telephone systems 


sary except in the case of tree contrac- 
tors. In such case little interchange 
is to be expected in view of the fact 
that much of the tree work is on joint 
plant. It is assumed that each com- 
pany maintains lists of tree contrac- 
tors and municipal authorities who 
may be called upon for assistance 
under emergency conditions. 

3.07 Where unusual numbers of 
workmen are to be housed in a com- 
munity, which may involve over- 
crowding, housing agents appointed 
by each company will cooperate to 
effect an equitable division of the 
available facilities. 

3.08 Where expedient because of 
the nature of the restoration problems, 
pole replacements will be made by 
either company regardless of custo- 
dianship. 

3.09 Wherever tree trimming or 
removal work is done on joint plant, 
generally the facilities of both com- 
panies will be cleared regardless of 
which company’s crew is actually do- 
ing the work. 

3.10 In caring for individual pri- 
ority customers, each company will 
follow its own priority list. However, 
each company will so cooperate with 
the other as to facilitate early restora- 
tion to all priority customers of both. 
Where necessary, individual cases 
shall be handled through the coor- 
dinators. 

3.11 Sequence of restoration by 
each company insofar as it affects 
the other will be arranged at the time 
of the emergency in accordance with 
conditions then existing. Special ar- 
rangements shall be made through the 
coordinators, 

3.12 Immediately upon the devel- 
opment of an emergency requiring 
the operation of this plan or in ad- 
vance of such emergency if warning 
is received of its approach (see para- 
graph 2.03), each company will ap- 
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point an individual to act as a coor- 
dinator with the other. The qualifica- 
tions of this individual will be: 


(a) He will be well grounded in out- } 


side plant problems of his own com- 
pany and generally familiar with 
those of the other company. 

(b) He will be familiar with the 
policies of both companies. 

(c) He will be thoroughly acquainted 
with the territory common to both 
companies. 

Where communications between dif- 
ferent parts of the area covered by 
this plan are so disrupted as seri- 
ously to hamper coordination work, 
additional coordinators will be set 
up as required and will function un- 
til restoration of communications per- 
mits the work to be centralized. 


Coordinators’ Duties 


3.13 It will be the duty of the coor- 
dinators to serve as contact points 
to arrange for the prompt meeting of 
all situations requiring joint action 
so as to avoid unnecessary delays to 
either company’s forces. 

3.14 Each coordinator will be lo- 
cated within or convenient to the dis- 
patching center of his own company. 
A telephone private line for direct 
connection between the coordinators 
will be installed and each will be 
provided with regular telephone serv- 
ice to the exchange or P.B.X. of his 
company. The telephone services will 
be provided by the telephone com- 
pany immediately upon development 
of the emergency or before such de- 
velopment if sufficient prior warning 
is received. 

4.01 In time of emergency, the 
power company will deenergize cir- 
cuits known to be in dangerous 
condition, as learned from patrols, 
employees’ reports or reports by au- 
thorized public agencies. 

4.02 Both companies will use all 
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possible means to warn the public 
against coming in contact with fallen 
wires of any kind. 

4.03 Each company will advise the 
other of observed actual or potential 
property damage due to the other’s 
plant. 

4.04 The deenergizing of any 
power circuits or portions thereof to 
permit work to be done by telephone 
company personnel will be considered 
by the power company upon request 
of the telephone company. Decision 
as to whether to deenergize such a 
circuit will be on the basis of the 
length and importance of the circuit 
and the possibility of some different 
method being employed whereby the 
work may be done safely with the 
power circuits being left energized. 
Power circuits deenergized under this 
provision will not be reenergized 
until assurance is had that all tele- 
phone employees are in the clear. 

4.05 Except as provided in the 
foregoing paragraph 4.04, power cir- 
cuits which have been deenergized 
incident to the emergency either at 
substations or other points will be 
reenergized only after it has been de- 
termined by actual patrol that such 
circuits are in safe condition. Ques- 
tions as to whether or not a given cir- 
cuit is energized and the answers 
thereto will be routed through the 
coordinators. 

4.06 The telephone company in 
particular will continually emphasize 
to all employees the probable grave 
consequences of personal contact with 
power circuits, either directly or 
through crosses between power and 
telephone plant, and will warn them 
to use every precaution to avoid all 
possibility of such contact and to ob- 
serve all safety requirements. 


Public Relations 


5.01 Insofar as possible, restora- 
tion of service will be synchronized 
between the two companies by areas 
or localities. The accomplishment of 
this will be one of the duties of the 
coordinators. 

5.02 Each company will endeavor 
to keep its employees generally in- 
formed as to the other company’s 
problems in order that they may 
answer inquiries regarding such mat- 
ters intelligently and all will be ad- 
vised to avoid making statements 
which might be taken as criticisms of 
the other company’s accomplishments. 
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AERIAL CABLE provides ample clearance above street without going above tree limbs 


MESSENGER-SUPPORTED WIRES 


Serve Without Storm Interruptions 


Twenty-year experience ... Permits staying under trees... 


No lightning trouble ... Only one case of trouble in trees 


E. McQUEEN 
Superintendent 
Dept. of Water & Electricity 
City of Coldwater, Mich. 


ceiving considerable attention as 

a means of increasing reliability 
in sections of heavy trees. There are, 
however, rather meager operating 
records for long periods of installa- 
tion. Our experience with messenger 
supported line in Coldwater, starting 
in 1926, may be of interest to others 


contemplating this type of construc- 
tion. 


A exvi CABLE distribution is re- 


Objectives in our original planning 
were to obtain freedom from outages 
caused by trees and lightning. Four 
circuits from the generating plant are 
arranged with tie switches at the outer 
ends to give a modified feeder-ring 
system. Trouble-free operation per- 
mits increased circuit capacity with a CQNDUCTORS are spread to pole 
minimum of reserve line capacity. We racks to hold corners . . . Cable 
felt that a 25-year life with the cabled branches in two directions (right) 
Consiruction would justify the in- are fused on short crossarms (Tele- 
creased cost compared to conventional phone cable is below 4-way span) 
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CABLE is spread or fanned out to insulators on crossarms at transformer 
poles and same type conductor is used for riser leads 


open wire. Our experience up to the 
present time justifies this basis of 
comparison. 

Poles are relatively short, 30 and 
35 ft., and in all cases the lines are 
below the tree limbs or through the 
lower branches. This construction 
offers many advantages compared to 
the alternatives of using poles high 
enough to go over the tops of trees 
or of trying to trim a clear space to 
go through trees with open wire on 
poles of average size used in residen- 
tial areas. 


No Storm Outages 


There have been only two cases of 
trouble on the cable. One failure was 
caused by the cable rubbing against 
a heavy tree limb until the braid and 
insulation of two of the conductors 
were worn through. The other oc- 
curred when a derrick pulled the 
cable down while trees were being 
cleared after a heavy ice storm. The 
cable itself was not down or in trou- 
ble during two disastrous ice storms 
which caused heavy damage to trees 
along the line. 

In a few cases, poles have been 
pulled over by heavy limbs or trees 
but in no case has the cable failed or 
the circuit tripped out. There have 
been no cases of lightning damage, 
although the cabled sections are tied 
to open wire sections at both ends. 
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Arresters are used at all transformers. 
both in the open wire and the cable 
sections. 


Construction Described 


The feeders operate at 2,400 volts, 
two phase. Insulation is 10/64-in. 
rubber and outer covering is of the 
“tree-wire” type. The original con- 
ductor was No. 2 and all used since 
then is 3/0 (19 strand) medium hard 
drawn. Cables of four different manu- 
facturers have been used in the vari- 
ous installations. Qne conductor of 
Kerite, with seine twine braid, and 
one of Simplex, with Fibrex covering, 
went into the 1926 installation. Four 
conductors of Fibrex tree wire were 
used for 6,000 ft. of construction in 
1928. Rome Barkhide with standard 
braid and an oxide paint finish was 
used for another installation in 1930, 
and Okonite, with Okolite tape and 
seine twine braid, was used in 1934. 
Two conductors of Simplex, with 60 
percent Anoroc rubber and one seine 
twine braid, were added to the origi- 
nal circuit in 1939. 

Supporting messenger is 3-in., 
high-strength, double-galvanized, steel 
strand rated at 10,800 lb. Hangers 
are of the A.T.&T. type with 3-ply 
tarred marline and galvanized hooks 
at 12-in. spacing. Metal rings were 
not used because it was felt that at 
this voltage there would be damag- 
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ing electrical stress at the point of 
contact on the insulation. Average 
life of the marline has been about 
eight years. The greatest deteriorant 
to both marline and the braid has 
been caused by squirrels and black- 
birds. We have also noted relatively 
more deterioration of the braid where 
it is in the open. Sunshine bakes 
out the compound and exposes the 
braid. 


Taps Easy to Make 


On poles where transformers are 
to be installed or branch lines are to 
be tapped, the four conductors are 
spread or fanned out to insulators on 
acrossarm. The same conductors are 
used as risers, supported on pin in- 
sulators on the pole. All taps and 
splices are covered with Kerite tape 
and rubber filled tape, and coated 
with asphalt paint. 

No special precautions are taken at 
the junctions of cable.and open wire 
other than sealing down the cut ends 
of the insulation. 

In several short sections of open 
wire line the tree wire has been 
mounted on porcelain insulators of 
the pin type, now and then being 
marlined at 12-in. intervals into self- 
supporting bundles in order to avoid 
limb contacts. 

At intervals of approximately eight 
years each such installation requires 
replacement of all exposed marline. 
At such times all tapings and other 
painted work are given a coat of 
high grade asphaltum paint as a pre- 
servative. 


Conversion Contemplated 


All work of this type installed thus 
far in Coldwater has been designed 
for 5,000 volts working pressure. 
pending the eventual conversion of 
the present 2,400-volt, 2-phase, 4-wire 
system to a 2,400/4,160-volt, 3-phase, 
4-wire system. However, none of the 
present conductors are of the shielded 
type and there may be some question 
as to how well they will perform un- 
shielded under the conditions attend- 
ing the contemplated construction. 

We are presently considering a new 
installation, about 5,000 circuit ft., 
of No. 2, 4-conductor cable. For 
this we are giving thought to the use 
of a shielded, multiple conductor 
cable of the cable and messenger pre- 
assembled type in lieu of our past 
design. 
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FIG. 1—Connections and correspond- 
ing meter vectors at unity power fac- 
tor, balanced voltages and loads, for 
watthour and varhour metering with- 
out var-compensators. This will be 
possible when meters with “lead 35 
deg.-O deg.-35 deg. lag” phase-angle 
compensators are made available. Var- 
hour meters will then, as watthour 
meters do now, register correctly re- 
gardless of voltage and load balance. 
It is assumed that the effective meter 
voltage is equal to the applied, within 
commercial accuracy limits, regardless 
of the degree of shift 
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Versatile Watthour Meter 


E. C. 


EASUREMENTS and bookkeep- 
M ing balances in the transmission 
of electric energy are best ex- 
pressed in terms of watthours and 
varhours, metered with watthour and 
varhour meters. Usually the latter is a 
watthour meter with its potential 
source shifted 90 deg. lagging its true 
phase relation. In polyphase circuits 
this is usually done with a phase shift- 
ing var-compensator. This method is 
cumbersome, inexact, and often re- 
quires additional potential transform- 
ers for the var-compensator source. 
A much simpler method, illustrated in 
Fig. 1 and 2, consists in making use 
of the same source as the watthour 
meter, eliminating the var-compensa- 
tor entirely. This is made possible 
when the watthour meter has a wide- 
range (such as “lead 35-deg.—0-deg. 
—35-deg. lag”) phase-angle adjuster, 
built into the potential (or current) 
magnetic circuit. 

Ordinary watthour meters already 
have this adjuster, but its range is 
limited to too low a value to be of 
any use in this application. Usually 


GOODALE, Bonneville Power Administration, Portland, Ore. 


A case for a watthour meter with 35-deg. lead, 35-deg. lag, phase- 


angle shifter suitable for measuring both watthours and varhours 


the range is only from 4 to 8 deg. 

An ideal nteter would be one that 
has a 35—0—35-deg. range with a 
small dial to indicate the approximate 
compensation used within this range. 
The exact compensation will be de- 
termined by test, as described later. 
The indicator would be set at 30- 
deg. lead for the varhour meters of 
Fig. 1 and 2. Movement should be 
by a simple and accurate mechanical 
adjustment, with a minimum of slack, 
and sensitivity such that adjustments 
as low as two minutes of phase angle 
may be made. 


Interstation Transfers 


When data or record metering of 
balanced high-voltage loads in an in- 
terstation tie line or on large high- 
voltage feeders is required, a consider- 
able saving in the cost of additional 
high-voltage potential transformers 
may be effected by using single-ele- 
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ment metering. When the circuit is 
three-phase three-wire and there is no 
line-to-neutral potential source, single- 
element metering may still be effected 
if a meter is available that has a high- 
range phase compensator, such as the 
35—0—35-deg. previously described, 
by shifting the meter potential 30 deg. 
either lead or lag, depending upon 
the phase of the available potential. 


Combination Two-Rate Metering 


It is being recognized that equit- 
able billing of electric energy con- 
sists in charging the customer for 
the watthours with watt demand and 
the varhours with var demand, as sep- 
arate quantities. For example, the 
watthours may be sold for 5 mills 
per thousand and the varhours for 1 
mill per thousand.* Ordinarily this 
involves the use of two meters, one 


* “*Kilowatts, Kilovars, and System Investments,” 
by J. W. Butler; A.I.E.E. Transactions, Vol. 62, 
pp. 133 to 137. 
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for the watthours and watt demand, 
the other for the varhours and var 
demand. A method of using an ex- 
ternal network with an ordinary watt- 
hour meter to meter a combination of 
these quantities has been developed 
by a leading manufacturer. The po- 
tential to the meter is lagged from its 
normal (watthour meter) phase posi- 
tion by an angle, ¢, whose tangent is 
equal to R./Rw, where R, is the var- 
hour rate and R,, is the watthour rate 
to be applied to the customer’s energy 
requirements. For example, if R, is 
1 mill and Ry is 5 mills, tan ¢ is 1/5 
and ¢ is 1] deg. 19 min. 


Wide-Range Compensator 


A much simpler meter installation 
can be made if a wide-range phase- 
angle compensator is available in the 
meter. The meter may then be con- 
nected the same as the watthour meter 
of Fig. 1 or Fig. 2. The phase shift 
is made by micrometer screw adjust- 
ment to the required value. Fig. 2 
illustrates the effect of shifting the 
effective meter potential by an angle, 
¢, whose tangent is R./Rw. 

The true power is EI cos 6 

The metered power is 

EI cos (6 — $) 
hence the metered power is 
Eml (cos%cos@ + sin®sing) 

In this case voltage E is numerically 
equal to En and the above quantity 
may be multiplied by cos¢/cos¢. 
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Varhour Meter 


Ip Element “Cc” 


Element “B” 


Then, 
the metered power equals 
El cos@ (cos? + (sind/cosd) sin? 
and thus the metered power equals 
cos¢(W + (R-/Re) V). 
In this case W is the watt-load and 
V is the var-load. 


By adjusting the meter magnets so 
that the meter will register 100 per- 
cent,/cos prior to the phase com- 
pensation, the metered power will be 
equal to W + (R./Rs)V, after the 
phase compensation. Thus a single 
meter, without external phase compen- 
sator and connected like an ordinary 


FIG. 3—Potential, E, applied to a 
meter is shifted internally by angle 
¢ to assume an effective phase posi- 
tion, E,,. This results in the meter 
registering the watt-energy of the 
circuit plus R,/R, times the var- 
energy. R, is the basic var-rate and 
R,, the basic watt-rate. (It is neces- 
sary to compensate the meter mag- 
nets for a registration of 100 per- 
cent/cosh at unity power factor) 


FIG. 2—Connections and phase rela- 
tions for three-phase, four-wire-Y 
power and reactive metering without 
the use of var-compensators. The 
conditions correspond to those of Fig. 
1. Both meters are identical in inter- 
nal construction. Either could be used 
for the combination two-rate metering. 
The connections would be the same as 
for the watthour meter in this figure 


watthour meter, may be used to bill 
a customer at the regular watt-energy 
rate for all of his watt energy plus a 
fraction of his var energy, the fraction 
being the ratio, R./Rw. Such a meter, 
correctly calibrated, should register 
100 percent of the watt energy passing 
through it at unity power factor. 
Furthermore, the following relation 
should hold: (regis. 60-deg. lag minus 
regis., 60-deg. lead) /(regis., 60-deg. 
lag plus regis., 60-deg. lead) is equal 
to tan $ \/3. 


Conclusions 


Meters designed so that the phase 
of the potential or current or both 
supplied to the meter may be changed 
by simple and accurate mechanical 
adjustment on the magnetic circuit 
of the meter itself, over a range of at 
least 35 deg., lead and lag, are seri- 
ously needed. Such a meter may be 
used as a varhour meter without ex- 
ternal compensator for three-phase 
three-wire and three-phase four-wire 
circuits. A potential 120-deg. lagging 
is applied to the meter and its poten- 
tial phase-adjuster calibrated for a 
30-deg. lead to give a pet lag of 90 
deg. in service. ba 

Such a meter may be used to cor- 
rect for the phase-angle errors of low 
ratio bushing current transformers or 
inaccurate instrument transformers of 
any kind over predetermined load 
ranges. It may be used for station 
metering when the only available po- 
tential source is as much as 30 deg. 
out of phase with the desired source. 
This application includes its use on 
single-element metering of balanced 
delta loads when line-to-neutral vollt- 
age is not available. 

Such a meter may be used for two- 
rate power customer billing of watt- 
hours with or without watt demand 
and varhours with or without the cor- 
responding var demand. This use, 
alone, should insure sufficient de- 
mand for the meters to justify devel- 
opment and manufacture. 
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CYCLONE BURNER 


Kases Slag and Dust Problem, Saves Space 


Evolutionary 
development 

at Calumet Station 
of furnace 

designed specifically 
to burn crushed coal 
results in 

great reduction 

in slag deposits in 
steam generator, 

in fly ash emission, 
im size and weight 
of boiler, in 
building area and 
volume. Savings of 
better than $6 per 
kilowatt indicated. 
Pulverizing of coal 


not necessary 


maintenance time and labor, in 

boiler size and weight in building 
volume, along with reduction in*stack 
dust, are indicated by release test re- 
sults on a cyclone furnace at Calumet 
Station of Commonwealth Edison Co. 
The development is a joint venture of 
that utility, Sargent & Lundy and the 
Babcock & Wilcox Co. and fuller 
details are disclosed in a contempo- 
rary A.S.M.E. paper by A. E. Grunert, 
L. Skog and L. S. Wilcoxson, repre- 
senting the three participants. 

Results have been so gratifying 
that the following conclusions have 
been drawn: 

|. That, due to the segregation of 
better than 80 percent of the ash in 


[ iaintenanc SAVINGS in boiler 


it 
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Section A-A 
















SCHEMATIC DIAGRAM of principle of inclined cyclone burner which traps 


most of slag before gases enter boiler proper. 


Fuel and air admitted tangen- 


tially. Cross section of cyclone (below) installed on 600-psi., 900-F., 150.000- 


lb. per hr. boiler in Calumet Station 


the coal as molten slag in the burner 
itself, and its removal therefrom in 
molten form, the ash handling prob- 
lem in the burning of ceal in public 
utility and large industrial units is 
greatly simplified both as to equip- 
ment installed and labor require- 
ments for its removal. 
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2. That the reduced quantity of 
fly ash in the gases discharged from 
the stack—amounting to between 
600 and 700 grains per 1.000 cu. ft. 
stack gases at normal temperature 
and pressure—requires, if anything. 
only a greatly simplified form of 
dust separation equipment, and obvi- 
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ates the necessity for costly equip- 
ment with its operating and mainte- 
nance expense. 

3. That the discharge of relatively 
clean gases of combustion from the 
burner to the boiler unit permits re- 
arrangement of heat absorbing sur- 
face with substantial reduction of 
both equipment and labor for clean- 
ing the absorbing surface. 

1. That such rearrangement of heat 
absorption surface results in a smaller 
unit for the same capacity when com- 
pared with other methods of combus- 
tion. 

5. That the substitution of a lower 
first cost and lower operating and 
maintenance cost coal-crusher repre- 
sents a saving as compared with the 
higher first cost, higher operating and 
maintenance cost pulverizers as used 
for pulverized coal firing. 

6. That it appears feasible to op- 
erate such units with the products 
of combustion under pressure with 
possible elimination of the cost, op- 
eration and the maintenance of the 
induced draft fan. 


Advantages 


Predicated on the above conclu- 
sions, a comparison between cyclone 
burner and _ pulverized coal-fired, 
high-pressure, high-temperature steam 
generating units for a new installa- 
tion of 75,000-kw. capacity shows 
the following advantages attributable 
to the cyclone burner: 


1. A reduction in the floor area 
required of approximately 25 per- 
cent. 


2. A reduction in building volume 
of approximately 33 percent. 

3. A reduction in weight of ap- 
proximately 22 percent. 


These anticipated reductions in 
building dimensions represent appre- 
ciable savings in cost, which, when 
combined with the other savings 
enumerated above, collectively show 
an estimated saving in capital cost, 
from all sources, of from $6.00 to 
$6.50 per kw. or about $500,600 for 
a 75,000-kw. plant. 

It was in September, 1944, that the 
cyclone furnace was installed, in con- 
junction with the radiant boiler, at 
Calumet Station following studies car- 
ried out on a 5-ft. diameter pilot 
unit at the Barberton plant of Bab- 
cock & Wilcox. The Calumet unit is 
cylindrical in shape, 8 ft. in diameter 
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and 11] ft. long, the axis sloping 5 
deg. from the horizontal to facilitate 
draining the slag. As shown in Fig. 
1, the burner, arranged for natural 
circulation, has a primary air and 
coal inlet port on the front end, 
secondary air port section along the 
upper burner periphery and an out- 
let throat section to discharge the hot 
gases into one boiler. A continuous 
slag tap opening is provided at the 
bottom. 

Primary, secondary and tertiary 
ducts furnish air at between 30- and 
40-in. water pressure, the primary 
and tertiary ducts being connected 
tangentially and provided with ad- 
justable velocity dampers. The coal 
(Kincaid with 15 percent moisture, 
13.4 percent ash and 10,034 Btu. as 
fired) is merely crushed to pass 
through a Ng. 4 mesh. The heated 
(450 F.) air results in high combus- 
tion rates and the ash is deposited in 
a molten state centrifugally on the 
walls of the cyclone. In fact, the slag 
coats the entire inner surface of the 
cyclone and it is drained off to an ex- 
tent equal to some 81 percent of the 
calculated weight of ash in the coal 
fired. Approximately 7.5 percent is 
discharged as fly ash at normal 150,- 
000-lb. per hour output of the boiler. 
The stack emission may run up to 
10 percent during the infrequent 
soot-blowing periods. The remain- 
ing 9 percent, apparently unaccounted 
for, is attributed to change in such 
components as iron and sulphur, in 
part, to volatile or gaseous reaction 
products. 


Control and Firing 


As the molten slag coating is es- 
tablished the incoming coal is partly 
caught by the slag, the viscosity of 
which results in slow movement of the 
slag coating. The phenomenon pro- 
vides an intense scrubbing of the 
high velocity air on the entrapped 
coal particles. Much of the high 
rate of combustion is attributed to 
this action. 

Combustion control is effected 
through the medium of the manual 
control of (1) induced-draft fan, (2) 
forced-draft fan, (3) fuel feeder 
speed, (4) attemperator, and (5) 
desuper-heater bypass valves along 
with automatic control of (6) furnace 
draft, (7) final steam temperature 
and (8) automatic proportioning of 
fuel feed to total air. 


December 


Starting in 34 hours has proven 
feasible with the cyclone burner by 
firing intermittently during 5-min. 
periods at 20-in. intervals. Coal ig- 
nition is obtained by use of a re- 
movable air-atomizing oil burner 
inserted at the front in proximity to 
the periphery of the cyclone burner. 
The oil burner itself is ignited with a 
wick-type torch, the use of which 
necessitates reducing air flow to mini- 
mum and adjusting furnace draft to 
practically zero. Coal ignition oc- 
curs almost immediately with the pos- 
sible exception of the initial lighting 
of a cold furnace, and there is no 
tendency to puff or flare back. As 
soon as ignition of coal is sustained, 
the oil burner is removed from the 
furnace. Fuel oil requirements have 
been about 75 gal. (140,000 Btu. per 
gal.) per unit firing up. 

During the 5-min. _ starting-up 
periods, coal is fired at a rate ap- 
proximately equivalent to 40,000-Ib. 
per hour evaporation. 


Ash Fluidity 


Maintenance of ash fluidity at the 
cyclone burner tap is the most exact- 
ing of all operating considerations in 
the horizontal cyclone firing method. 
Burning Central Illinois coal of high 
volatile content and low ash fusion 
temperature at moderately uniform 
sizing has been accomplished with 
relative ease, but some experience 
with other coals has indicated the 
necessity for more rigid control, par- 
ticularly when firing coals of higher 
ash fusion temperature. Three inter- 
ruptions were incurred by fouling of 
the cyclone burner tap while experi- 
metally burning Illinois screened 
coal of 2 in. to } in. before crushing. 
About 70 tons of Pocohontas coal of 
23.3 percent volatile matter, as re- 
ceived, was burned. Best tapping re- 
sults with Pocohontas coal were ob- 
tained at 8 percent excess air, and 
tapping from the secondary chamber 
was completely interrupted at 20 
percent excess air. Ignition was lost 
on two occasions while burning 4 
mixture of 25 percent coke breeze 
and 75 percent Illinois coal. This 
trouble was apparently due to inade- 
quate mixing and tendency towards 
segregation of the fuels, with the re- 
sult that on these occasions of lost 
ignition the fuel was essentially all 
coke breeze. Under these extreme 
conditions some of the coke was 
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transported through the cyclone 
burner and burned in the secondary 
chamber. 





Boiler Cleaning 





Boiler cleaning consists of occa- 
sional rodding of the cyclone burner 
bare-stud area, daily operation of 
four soot blowers in the secondary 
chamber, and thrice daily operation 
of the three soot blowers in the super- 
heater section. During the early 
stages of operation, occasional hand 
lancing of the secondary superheater 
during unit outage was resorted to, 
but this was subsequently discontin- 
ued. In early operating practice, the 
bare-studded quadrant of the cyclone 
burner wall was rodded frequently. 
Slag accumulations in pendant form 
created disturbances in the cyclonic 
pattern of gas flow with resultant car- 
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rying of considerable solid material 
into the secondary chamber. Im- 
proved operating methods involving 
modified air distribution have prac- 
tically eliminated the necessity for 
this cleaning operation. 

Dust accumulations in the secon- 
dary superheater section necessitated 
the installation of three soot blowers 
not provided in the original design. 
These superheater tubes are closely 
spaced, with l-in. wide gas lanes. 
Dust precipitation on the tubes, if 
allowed to accumulate, becomes 
caked, falls, lodges in the lower part 
of the superheater and becomes dif- 
ficult to remove. More than eight 
months have elapsed between hand 
cleanings of this section of the unit. 


Operating Results 


Results of the first year’s operation 
under various imposed conditions 
may be summarized as having ac- 
complished two major results. One, 
much development data was collected 
regarding performance and opera- 
ting characteristics, and two, valuable 
experience in this new firing method 
was gained by the operating per- 
sonnel, 

Until August 29, 1946, the unit had 
accumulated 7,993 service hours with 
an availability of 76 percent. Dis- 
tribution by days is as follows: 

NG ihe MAMIE osc uetide dass ecnsaed 36s.00e5« 403 


Days available but not in service.............. 128 
Days’ outage for scheduled repairs and 


WN fo og 7c, aaa nk deneeads casdadiwead 110 
Days’ outage for emergency repairs due to 

NON IRIN = tk Soe ee 5 
Days’ outage for emergency repairs to 

URN Sun GBS sls waa Oem aut clues b enburart 57 
Gross days ..... dc Cag eREe Pes wbaedes wean eenee 703 
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CYCLONE FURNACE BOILER 


APPLICATION of cyclone burner promises to save one-quarter of floor area, 


one-third of building volume and one-fifth of boiler tonnage. 


Thus for 


75,000-kw., 1,325-psi., 935-F. unit requiring a 750,000-lb. per hr. boiler, the 
respective values for pulverized fuel and cyclone furnace installations are: 


Area 8,300 and 6,120 sq. ft., volume 1,058,000 and 722,000 cu. ft. 


Availability is based on the sum of 
the first two items; however, much of 
the scheduled outage was not urgent 
and might be considered as available 
time. 

Forty-eight interruptions 
have occurred and are catalogued ac-- 
cording to origin in the following 
tabulation: 


service 


Cyclone burner and burner assembly 


CUA CUNNING oii cccickdatusedetccssnediosevesas 18 
WOME iu dckhbididee sbés dedtnivecs eteaki eceneenes 13 
COE CINE ic cc cdicwascedncacssicwedbnekacee 4 
Pesee. GO Faia sc vevcgctccedivavecesantwecdus 4 


Combustion control 


Total number of interruptions.................. 43 


Burner Maintenance 


Burner maintenance, excluding 
that of the fuel inlet region, has been 
practically negligible. 

Provisions have been made for 
future installation of fuel port as- 
sembly affording renewable liner seg- 
ments. There has been no maintenance 
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of cyclone burner walls up to the 
present time. 

The secondary chamber sidewall 
tap arrangement has involved con- 
siderable maintenance, due primarily 
to the fact that, in order to facilitate 
continuous tapping, furnace gases are 
circulated through the tap opening 
and ash tank hood into the air pre- 
heater. All exposed metal parts, such 
as cooling coil, refractory supports, 
water seal container, etc., have been 
subject to rapid deterioration. Life of 
some parts has been improved by 
substitution of alloy for the original 
steel, but this is not yet satisfactory. 
Inaccessibility to some of these parts 
makes repairs costly. One replace- 
ment of the secondary tap cooling coil 
has been necessary. These mainten- 
ance items would be largely, if not 
entirely, eliminated with the use of a 
bottom tap arrangement. 
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CTIVITIES of the Warren divi- 

sion of the Ohio Public Service 

Co. now center around the com- 

pany’s new service building, which 

was made necessary by the company’s 

outgrowing former quarters scattered 
throughout the city. 

The new building which, includ- 
ing land, cost approximately $300.- 
000, was designed by E. R. Smith, 
distribution superintendent, and his 
foremen after examining layouts of 
existing buildings for similar purpose 


me 


OF NEW SERVICE BUILDING 


in various parts of the country. The 
outside walls are of medium red brick 
with long horizontal window areas. 
The interior walls are mostly of 
glazed tile and the floors in hallways 
and offices of asphalt tile. 

The appliance and the line mate- 
rial storage room and the garage ac- 
count for most of the space on the 
first floor; the former is 119 by 118 
ft., and the latter 103 by 118 ft. The 
gvaragze has four entrances: two in 
front and two in the rear. 


PLAN OF BUILDING was determined by operations housed in it 
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A feature of the storage room is the 
row of material cages placed along 
the wall just inside from the loading 
platform in the garage. Each cage, 
9 by 12 ft., is numbered to correspond 
to a truck which parks in its assigned 
place handy to its cage. The store- 
keeper has access to the cages for 
placing material during the day for 
the next day’s job. The storekeeper 
can thus schedule the filling of orders 
so that crews are not kept waiting for 
the materials in the morning. 
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OVERSIZE WINDOWS and ample overhead lighting provide illumination for engineering design work .. . Plenty 
of space in meter testing room for installation of additional facilities and equipment 


RECEPTION LOBBY is simple and handsome with terrazzo floor and marble panel wainscoting . . . Large pole yard 
in rear of new building completes the service facilities 


The opposite side of the store room 
is used for appliances and the appli- 
ance service department is immedi- 
ately adjacent. An appliance loading 
dock 10 by 49 ft. is at the rear of 
the department and connects to the 
store room by an overhead door. This 
room also has six doors opening onto 
the loading dock, 10 by 132 ft., paral- 
leling the railroad siding. Along the 


rear of the property and extending the 
full width is the pole storage yard, 
equally accessible to railroad siding 
and trucks. At the west end of the 
garage is the transformer storage 
area. 

The east side of the front portion 
of the building is occupied by the me- 
ter testing, meter repair and meter 
storage department. The correspond- 
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ing area on the west side is occupied 
by the substation foreman, gang fore- 
man, line foreman, a lunch and recre- 
ation” foom for linemen and substa- 
tion men, and women’s and men’s 
toilets, lockers and shower facilities. 
The second floor is occupied by the 
engineering and administrative 
groups, plus a large assembly room 
and an adjoining conference room. 
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PRIMARY DISTRIBUTION 


Distribution at 4.150 volts eliminates former inade- 


quacy—New system greatly improves voltage regula- 


tion—Mueh existing material re-used—New layout has 


greater flexibility 


system of this plant from 460 
volts to 4,150 volts resolved the 
electrical insufficiencies and improved 
production continuity beyond our 
most optimistic expectations. 
Typical of many medium-sized 
plants prior to the war, this plant 
was originally wired in 1928 to meet 
the requirements of the moment with 
a simple low-voltage radial distribu- 
tion system, Fig. 1. Power was dis- 
tributed at utilization voltage to 
distribution panels at load centers. 
Lighting current was distributed by 
230-volt feeders and stepped down 
at the lighting panels to 125 volts. 
In addition this main lighting sys- 
tem served small 125-volt hand 
tools. 


R: ISING the power distribution 


Flexibility Ignored 


At the time the original system was 
installed the common practice was 
to provide only for the existing load, 
with a small amount of spare ca- 
pacity at the centers of load concen- 
tration. The factor of flexibility was 
completely ignored. As manufactur- 
ing processes both changed and in- 
creased, new load centers developed 
and extended ever further away from 
the supply source. 

The net result was an entirely in- 
adequate system creating frequent 
problems in power handling along 
with production interruptions. As 
plant size increased, the increased 
copper cost in long heavy feeders 
joined with large power losses to 
cause uneasiness. Voltages at the 
loads ranged between 380 and 390 
volts. During momentary peak loads, 
the voltage often dropped to near 
370 volts, or 194 percent, so low 
that unsatisfactory motor starting, 
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speed regulation, and excessive tem- 
perature-rise problems were incessant. 
Synchronous motors would drop out 
and stall when more than 75 percent 
of rated load was applied. Breakers 
often tripped out, causing outages of 
whole sections. Proper feeds and 
speeds could not be maintained on 
machine tools. 

Lighting circuits also were badly 
affected due to excessive drop and 
resulted in insufficient illumination. 


Cable Faults 


In addition to the foregoing, cable 
faults due to insulation breakdown 
caused by excessive temperature rise 
were not infrequent. Since there 
were no ties or loops the entire serv- 
ice area supplied by a faulted cable 
was interrupted until repairs could 
be made. This, of course, put a se- 
vere strain on production schedules, 
particularly when a fault developed 
on such a feeder as C, between the 
switchboard and building No. 9 (Fig. 
1). 

Considering all the difficulties 
enumerated above, it is probably not 
easy for the reader to understand 
why such a situation was tolerated, 
especially when the answer was so 
obvious. However, it must be re- 
membered that the difficulties and 
problems caused by an inadequate 
and antiquated power system de- 
velop gradually and almost imper- 
ceptibly. The normal tendency is to 
rectify local and limited situations 
rather than engage in a major 
revision. 


Transformer Locations 


When the war came, power de- 
mand increased and outage causes 
had to be reduced to the absolute 


minimum. Transformer capacity had 
to be tripled and improved voltage 
became a vital necessity. -- 

Merely to locate this new trans- 
former capacity at the original sub- 
station in the heating plant and to 
reinforce the existing 460-volt feed- 
ers with greatly enlarged copper 
would simply be postponing the in- 
evitable. So that idea was aban- 
doned immediately. 

Various types of distribution sys- 
tems could have been used to achieve 
the above factors and reliability “in- 
surance” could have been carried to 
the point of providing a primary 
network with secondary loops. 

However, cost and installation time 
was a consideration which we could 
not ignore and a system had to be 
installed that would provide the maxi- 
mum reliability. This had to be 
done without incurring the added 
worry involved in the additional ma- 
terial required for paralleled primary 
feeders and network protectors at a 
time when shortages and delivery 
problems were acute. 

Instead this new transformer capac- 
ity was spotted in locations about the 
plant where load centers would most 
probably develop according to the 
planning and installation of new pro- 
duction departments. 

To this end, the distribution design 
shown in Fig. 2 was installed. All of 
the new transformer groups were con- 
nected by means of 4,150-volt feeders 
to the old 4,150-volt switchboard. 


460-Volt Ties 


However, obtaining greater flexi- 
bility and reliability was highly de- 
sirable and since the old 460-volt lines 
paralleled the new 4,150-volt feeders, 
it was decided to repair them and use 
them as secondary ties interconnect- 
ing the busbars of the various power 
centers. ‘Thus, in the event of power 
failure at any one of the load centers, 
due to faults in either the 4,150-volt 
feeders or the transformers, power 
could be quickly restored by utilizing 
the ties from two other load centers. 
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Reduces Plant’s Power Problems 


WILLIAM G. NU TZEL, Maintenance Engineer, Otis Elevator Co., Elevator Div., Harrison, N. J. 


Transformer capacity at the load cen- 
ters would be ample to permit this, 
and the capacity of each secondary 
tie would be approximately 50 per- 
cent of the average demand at any 
load center. The secondary loop thus 
created by using the old feeders as 
ties could be used only in emergen- 
cies, but normal operation would be 
only by means of the primary feeders. 

The installation was therefore made 
in accordance with this plan. 


Isolating Faults 


With this design of buses, parallels 
and loops, any primary or secondary 
feeder or transformer can be isolated, 
with the exception of the lighting cir- 
cuits, without undue interruption. 

Switchgear is locked in open posi- 
tion at one end of each tie in each 
substation. These are the operating 
ends of the ties and the other ends of 
the ties are all connected through 
switchgear locked in closed position 
to the busbars of the load center in the 
elevator cab shop, Fig. 2. This was 
done for the safety of plant electri- 
cians and also to avoid the uncer- 
tainty inherent in this type of connec- 
tions. 

Another feature of this secondary 
loop lies in the fact that as total plant 
load decreases, transformer groups 
can be cut out successively as their 
load decreases, thereby adjusting the 
over-all transformer capacity to the 
total demand, Core losses in the trans- 
formers not needed are eliminated. 

The secondary loops, in addition 
to improving reliability, make mo- 
mentary excess transformer capacity 
immediately available to supply load 
wherever transformers would other- 
wise be overloaded. However, the 
cross-connections tend to make all 
transformers supply current to a fault 
on a secondary feeder. Nevertheless 
this increased short-circuit current, 
requiring as it does higher interrupt- 
ing-capacity circuit breakers, did not 
overshadow the other advantages. 

Wherever possible, existing mate- 
rial was used, as for instance: 


Bldg. No. 12 
Cab shop 


Bldg. No. 13 


Structural shop 


men 4/50 
460V. 


am 2IOV (stepped down at light 
panels to 125 V.) 


Bldg. No.7 
Foundry 


: 4/5OV supply 
Heating plant .. 


~6-1¢200 Kva 


,-Power feeder C 


PPP PrP 


Machine shop 


8/dg. No. /0 





FIG. 1—Former installation, plot plan of Otis Elevator Co. Harrison Works, 
Elevator Div., showing power distribution at 460 volts 


Bldg. No. 12 
Cab shop 


— 4/50V, 3W 
— 460¥, 3W 


—— 120-208, 
4W (lights) 


* Disconnectiag switches locked in 
closed position operated only under 
ne load conditions. 


At the main switchboard in the 
heating plant building all the main 
circuit breakers were utilized. How- 
ever, the switchboard wiring was re- 
inforced. Many of the existing cables 
were used for the secondary ties. 
All of the old transformers were re- 
used. They were divided into two 
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Feeder A ‘ 


4/50V supply 
500A (20,000 kva; .€} 


All 400A, 06.8 


5-14, 200 kv. 
tronst 


Heating plant, 


344 50 kva, 
tronst 


3-16, 200 kva. . 
transt 


3-14, 75 kve. 
tronst 


Bldg No.10 


FIG. 2—New installation with power distributed at 4,150 volts 





groups one of which remained at heat- 
plant, the other being relocated in 
building No. 2. All existing distribut- 
ing panels were re-used. 

The actual change-over was com- 
pletely accomplished on a Sunday 
with no production stoppage that was 
of any consequence. 
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Photographing Conduits with Axial Coordinates 


F. L. DENNIS 


Engineer 
Station Electrical Design Division 
Boston Edison Co. 


To PROVIDE lasting information as 
to the exact locations of conduits in 
building floor slabs, the Boston Edi- 
son Co. photographs newly installed 
layouts of this type during construc- 
tion, particularly in its larger projects 
in generating and substation work. 
This enables accurate check-ups to be 
of final conduit locations, 
which, due to field changes, installa- 
tion variations or unforeseen obsta- 
cles, may differ from those shown on 
conduit plan drawings. Wooden rails 
graduated in feet are set up before 
pictures are taken and serve as scale 
coordinates to identify locations of 
conduit after pouring concrete or 
completing floor construction which 
conceals the piping. 


made 


In congested 
areas, where several layers of conduit 
are installed, similar photographs are 
made of each layer. 

In construction work involving an 
existing building, reference to the 
conduit plan drawing and one or two 
photographs of a particular area give 
both design and field engineers means 
to spot conduit locations in slabs ac- 
curately. With this information, clear 
areas may be selected for cutting the 
floor slab with less likelihood of per- 
sonal injury and interruption of serv- 
ice from breaking into conduits con- 


en (RRR RiRNeCINRIR eANEEONSHDONN 


VIEW of conduits in control room of Mystic switching station during con- 
struction period, showing location of runs with respect to temporarily 
placed graduated scales which enable conduit to be spotted after floor con- 
struction is completed, regardless of changes which may be necessary or 


have occurred in pipe locations 


taining the power or control cables. 

As a further precaution the opera- 
tor of an air hammer is provided with 
a bell signal or pocket buzzer, which 
sounds if the air hammer makes con- 
tact with metal conduit or building 
steel. He then proceeds with a hand 
chisel until the nature of the metal 
contacted is determined. A dry cell 
and buzzer are connected between the 
station ground and the air hammer 
to provide the required circuit. Fiber 
or other non-conducting conduits be- 


ing installed in floor slabs are fre- 
quently covered with grounded wire 
mesh to provide for similar warnings. 
Fiber ducts, buried in earth but not 
encased in concrete, and buried cables 
are covered with creosoted planks to 
provide protecting warning during 
future excavations. It is considered 
that the above practices are desirable 
in the interest of safety, service con- 
tinuity, protection from damages and, 
in addition, efficient design and field 
engineering. 


Routine for Instrument Maintenance 


Ox A POWER SYSTEM serving between 
50.000 and 75,000 customers a rou- 
tine has been used with success for 
many years covering the maintenance 
of all switchboard instruments under 
the jurisdiction of the distribution 
superintendent. Naturally the meter 
department is responsible for tests, 
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repairs and records, assisted when 
necessary by clerical aid from the dis- 
tribution staff. A maintenance super- 
visor promptly informs the meter de- 
partment When any such instrument 
is out of order. 

The meter department inspects new 
installations of instruments before 
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these are made alive, following meter 
department test and assembly of in- 
formation for card records. The file 
has a eard for each instrument in use. 
filed alphabetically by locations and 
sub-filed according to circuit or as 
sociated apparatus, i.e., all cards cor- 
responding to instruments connected 
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to a particular circuit in a specified 
location are kept together. If auxil- 
iary devices such as ammeter switches 
are included in an instrument, they 
are listed on its card, 

Each October all switchboard in- 
struments including watthour meters 
are tested. Instruments regularly 
read on all. parts of the scale are 
tested at not less than five points on 
the scale. Ammeters and wattmeters 
on multiple circuits are examples. In- 
struments regularly read on only a 
small part of the scale are tested at 
that portion. Examples are voltme- 


Street Light 


H. E. BROOKS, 


A street light load calculator that 
eliminates pencil work in calcu- 
lating burning hours and lamp life 
has been developed and used by the 
Detroit Edison Co. overhead lines de- 
partment for several years. 

The device, in the form of a circu- 
lar slide rule, has three parts: (1) An 
outer uniform scale ranging from 
0—4,800 units that represent either 
burning hours or voltage; (2) an in- 
ner (moving) astronomical scale cov- 
ering months of the year and cor- 
rected for the longer burning hours 
during winter months; and (3) a 
kilowatt scale, visible through a win- 
dow, that yields load on a constant 
current transformer based on 6.6- 
amp. setting. 

Formerly to determine constant 
current transformer load it was neces- 
sary for linemen to multiply the 
ampere setting by the measured sec- 
ondary voltage and divide by 1,000. 
With the calculator it is only neces- 
sary to set the arrow at the measured 
voltage and read load on the trans- 
former in kw. directly in the window. 
A 6.6-amp. setting is assumed. 

Lamps on the Detroit system are 
replaced approximately every 2,000 
hours. It is desirable, therefore, to 
know the replacement date for new 
lamp installations. ‘To make this de- 
termination using the rule, set the 
date of installation on the astronomi- 
cal scale, opposite zero on the outer 
scale; and read the removal date op- 
posite 2,000. Unknown burning hours 
for an old installed lamp will be 


ters on multiple and ammeters on 
series circuits. Voltmeters for 2,300 
volts and above are checked as a unit 
with their associated potential trans- 
formers, by using a potential trans- 
former of known accuracy and mak- 
ing simultaneous readings. Any 
normal load on the installed potential 
transformer remains connected to it 
during the test. When tests are to be 
made on voltages above 2,300, the 
company’s maintenance supervisor or 
a man so designated is present during 
the test. 

When a switchboard instrument is 


tested, the meter superintendent or 
foreman has a test order prepared 
carrying information from the instru- 
ment record card. This order is given 
to the test man, who checks all its 
information; tests the instrument; 
records the results on the order and 
returns it to the meter foreman or me- 
ter superintendent. After the recipi- 
ent examines this record of the com- 
pleted test and causes the necessary 
entries and any required corrections 
to be made on the instrument card 
retained in the file, the test order is 
permitted to be destroyed. 


Calculator Yields Lamp Life, Load 


Overhead Lines Department, The Detroit Edison Co., Detroit, Mich. 









STREET LIGHT SLIDE RULE—Replacement date for street lamps on any 


LOAD CALCULATOR 
. 


. 
The Detret Cdrene Company 
Onehend Linwe Oupt September 1942 





burning hour schedule are determined by this rule which also yields kw. 
load on constant current transformer (6.6-amp. setting) corresponding to 
any secondary voltage. Outer scale used for both burning hours and voltage 


found opposite the removal - date. 

When December 31 is passed dur- 
ing the burning period it is necessary 
to move the inner calendar scale so 
that January 1 will show where De- 
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cember 31 originally showed. Need 
for this minor adjustment in using 
the chart was necessitated by inter- 
posing the lamp life chart over the 
voltage scale in designing the rule. 
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To make the calculators a large 
drawing of the rule was made and 
photographed. Prints were projected 
{somewhat reduced) on sensitized 
celluloid instead of photographic 


paper. Expansion and contraction of 
photographic paper in some cases 
threw the accuracy of the rule off 15 
percent. 

Original idea was taken from a 


lamp life chart by Electrical Testing 
Laboratories, converted to needs of 
this system showing burning hours in 
this area. Later other information 
was added, as indicated. 


Fluorescent Fixtures for Spartanburg’s White Way 


FIG. 1—Assembly relies on conduit to support the hood 
housing the upper sockets for the 


A. M. MILES 


Miles Electrical Engineering Service 
Spartanburg, S. C 


Fo R YEARS AGO the first trial was 
made of twin fluorescent tubes as 
sources for street illumination in 
Spartanburg. Since then approxi- 
mately 60 units, each a pair of 60-in., 
100-watt tubes, have been installed in 
the business section of the city. The 
fluorescent units are cut into the 
same 6.6-amp. series circuit which has 
been serving the incandescent lumi- 
naires. 


Structure of Aluminum 


The base (Fig. 1) is of cast alu- 
minum and is set atop the concrete 
pole at right angles to curb line. The 
housing (Fig. 1) merely sits over 
the edge of the base plate, held in 
place by screws. Its top has four 
ribs to afford extra strength to carry 
the length of 1-in. conduit which sup- 
ports the top member and acts as a 
duct for the leads to the two top-end 
cathodes. 

To guard against injury to cars or 
pedestrians in the event that the fluo- 
rescent unit is jarred out of place, a 
piece of sturdy wire is attached to 


78 


5 Starter 


Test plug © 


7? sockets 


ff 
© 


fluorescent tubes 


the top member and carried down 
through and to the lower end of the 
conduit. There is attached a piece 
of chain to afford flexibility if the 
unit is toppled over; the other end 
of the chain is fastened to the base. 
Assurance that the tubes will start 
even in cold weather is afforded by 
the use of two starters in parallel for 
each lamp (Fig. 3). One is the 
Sylvania Mirostat M-6 with bimetallic 
armature that normally makes con- 
tact when the lamps are out but breaks 
the contact when the arc has struck. 
If, however, a momentary interrup- 
tion should occur after the contacts 
have broken, the censequent high 
voltage induced by the series isolat- 
ing transformer might are across the 
gap and destroy the heater switch. 
For this reason there is another 
device in parallel with the Mirostat 
which takes care of this exigency. It 
is essentiaily a modified (reversed) 
form of the General Electric “Watch- 
dog” starter which is a gaseous tube 
that will flash across if the voltage 
rises due to the open circuit at the 
Mirostat. Each of the four starters 
is inserted in sockets in the base (Fig. 
3) attached to the top of the con- 
crete columns by means of bolts set 
in the concrete. All four are readily 


? 


Starter SY 
sockets ~ 


FIG. 2—Base of cast aluminum earries sockets for all 
accessories in accessible position 


‘solating 
transformer 


Test 
6.6 amp helt Series circult 


FIG. 3—All four heater cathodes 
in series along with pair of starters 
for each tube in arrangement for 
which patent has been applied 


accessible for replacement because 
they project downward from the 
sockets. 

In addition to these units a pair of 
plug receptacles is provided. One is 
in parallel with the primary of the 
transformer and is normally left 
open; it has proven useful for making 
tests of the fixture. The other is in- 
serted in the primary circuit of the 
6.6/1.45-amp. series isolating trans- 
former and is normally bridged; it 
has proven useful in locating faults 
in the cable between successive trans- 
formers. 
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response-time characteristics 





NEW G-E THERMAL DEMAND METER 
FOLLOWS TRUE EXPONENTIAL CURVE 





PER CENT OF MAXIMUM DEFLECTION 


; CCH ok A 


Time of response, Type HI-1 rated 240 volts, 47.7 
» 1.0 power factor, 11.4 kilowatts, 25 C 


E FIRST IN A FAMILY OF 
THERMAL DEMAND METERS 












@ The new G-E thermal watt- 
demand meter has ideal response- 
time characteristics because it is 
built upon a radically different 
and unique design, the “direct- 
heat” principle. Since the current 
passes directly through the bi- 
metallic spirals, they serve not 
only as temperature-sensitive ele- 
ments, but also as their own 
electrical-resistance heaters, thus 
giving maximum heat efficiency. 


The resulting lack of over- 
shoot — the tendency of the 
pointer to advance after the cur- 
rent has been removed—and the 
lack of necessity for compensa- 
tion assure a meter with initial 
and sustained accuracy. 


@ The “direct-heat” principle, 
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S MAXIMUM EFFICIENCY 


@ INHERENT ACCURACY 


& TRUE EXPONENTIAL CURVE 


& PREDICTABLE CHARACTERISTICS 


moreover, since it is not de- 
pendent upon heat transfer, 
results in operation based on the 
true law of heating, mathemat- 
ically expressed in the exponential 
curve. 


Since the characteristics of 
the meter can be expressed as a 
well-known curve, its results are 

redictable and mathematically 
definable. Such a meter obviously 
suggests the possibility of quick 
calibration and test. 


For complete information on 
this new development in the art 
of meter design, write today for 
**Thermal Watt-demand Meters,” 
Bulletin ,GEA-4541. Apparatus 
Department, General Electric Com- 


pany, Schenectady 5, New York. 
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Table for Power Factor 


G. F. JOHNSON, RATE ENGINEER, NORTHERN 


oe 
100.00 | 100.00 | 100.00 |100.00 |100.00 {100.00 |100.00 |100.00 |100. 00 
99 99 | 99.99 | 99.99 | 99.99 | 99.99 | 99.99 | 99.99 | 99.98 | 99.98 
99.98 | 99.97 | 99.97 | 99.97 | 99.97 | 99.96 | 99.96 | 99.96 
99.95 | 99.95 | 99.94 | 99.94 | 99.94 | 99.93 | 99.93 | 99.92 
99.91 | 99:91 | 99.90 | 99.90 | 99.89 | 99.89 | 99.88 | 99.88 


Table is used: 


eoosce 


(1) fer the ready determin- 
99.87 | 99.86 , 99.85 | 99.84 | 99.84 | 99.83 | 99.83 
99.81 | 99.80 ; 99.78 | 99.78 | 99.77 | 99.76 
99.74 | 99.73 ; ; 99.71 | 99.70 | 99.70 | 99.69 
99.67 | 99.66 i ‘ 99.63 | 99.62 | 99.62 | 99.61 
99.58 | 99.57 ; e 99.54 | 99.53 | 99.52 | 99.51 


ation of power factor 


(2) te determine corrective 


ooooo 


eapacity to improve power factor 
99.48 | 99.47 ; ‘ 99.44 | 99.43 | 99.42 | 99.41 
99.38 | 99.37 ; , 99.33 | 99.32 | 99.31 | 99.30 
99.26 | 99.25 ; 99.22 | 99.20 | 99.19 | 99.18 
99.14 | 99.13 . , 99.09 | 99.07 | 99.06 | 99.05 

98. : 98.94 | 98.92 | 98.91 


98. i , ‘ .79 | 98. 98.76 
98. i ; ‘ .63 | 98. 98.60 
98.5 : ‘ é 47 | 98. 98.44 
98.: ; : ; .30 | 98. 98.26 
98. ; ‘ -ll : 98 08 


eooooo eosooo 


98. j : .92 ; 97.88 
97. ’ ; Ti .73 : 97 .68 
97. ; x 54 .52 § 97.48 
97.3 : 38 . .30 ; 97 .26 
.08 ; 04 


ooooo 


IN many rate schedules containing 
power factor provisions, the determina- 
tion of power factor is based upon meas- 
urements of the reactive component of 
the demand or energy. The computation 
of the power factor from such meas- 
ured data, involving squaring large num- 
bers, extracting square roots, or refer- 
ence to trigonometric tables, is usually 
not relished by billing departments of 
a utility nor welcomed by auditors of in- 
dustrial power bills. 

For the purpose of simplifying the 
determination of power factor, the ac- 
companying table was developed. The 
rate schedule for which the table was. 
specifically prepared defines the average 
power factor as the quotient obtained 
by dividing the kilowatt-hours (kw.-hr.) 
used during the month by the square 
root of the sum of the squares of the 
kilowatt-hours used and the lagging re- 
active kilovolt-ampere-hours (rkvah.) 
supplied during the same period. Any 
leading kilovolt-ampere-hours supplied 
during the period are not considered in 
determining the average power factor. 
To make the computations set forth in | 
this definition for each individual cus- 
tomer’s billing each month is a laborious 
and time-consuming process. 


.85 ; 81 

62 ; 57 
37 oo 32 
.12 


— i — i —— —) esoeocoso 


ooooo 





ooococs 


— i — — —) 











eoooso 





eoosooo 





WV ADADAAARAAAAAAAEEAAUAN0000000000000000000000000000000000000000000000000000000000000000000 0000000000080 10 


80 December 21, 194 @ ELECTRICAL WORLD 


and Corrective Capacity 


STATES POWER CO., MINNEAPOLIS, MINN. 























| | | 
RATIO | 0 | . = ee | 4 5 6 | | | 9 
at Pee ee 
0.60 | 85.75 | 85.71 | 85.67 | 85.64 | 85.60 | 85.56 | 85.52 | 85.48 | gs 45 | 85.41 
0.61 | 85.37 | 85.33 | 85.29] 85.26 | 85.22 | 85.18 | 85.14 | 85.10 | ge 7 | 85.03 
0.62 | 84.99) 84.95 | 84.91 | 84.88 | 84.84 | 84.80 | 84.76 | 84.72 | 94 ¢o | 84.65 Rae 
0.63 | 84.61| 84.57| 84.53 | 84.49 | 84.46 | 84.42 | 84.38 | 84.34 | 94 a9 | 84.27 Application—1 
0.64 | 84.23 | 84.19 | 84.15 | 84.11 | 84.07 | 84.06 | 84.00 | 83.96 | g5 99 | 83.88 
The use of the table reduces the pro- 
0.65 | 83.84 | 83.81 | 83.77 | 83.73 | 83.69 | 83.65 | 83.61 | 83.58 | gq 54 | 83.50 aaa : - 
0.66 | 83.46| 83.42] 83.38 | 83.35 | 83.31 | 83.27 | 83.23 | 83.19 | 95°), | 83.12 cedure to two simple operations without 
0 . 83.08 | 83.04 | 83.00 | 82.96 | 82.92 | 82.88 | 82.85 | 82.81 | go 77 | 82.73 any loss of accuracy within the practical 
0. 82.69 | 82.65 | 82.62 | 82.58 | 82.54 | 82.50 | 82.46 | 82.42 aq | 82.35 te" : s11: . 
0.69 | 82.31| 82.27] 82.23| 82.19 | 82.15 | 82.12 | 82.08 | 82.04 | §> on | 81.96 limits required for billing. First, ob- 
‘aid tain the ratio of the reactive kilovolt-am- 
8 . . 
oF | ee ee, ee ee ee eee ae ee pere-hours to the kilowatt-hours by di- 
50 | 81.46 | 81.42 | 81.38 | 81.35 | 81.31 | 81.27 | gy oq | 81.19 aa 
2 81.15 | 81.11 81.08 | 81.04 | 81.00 | 80.96 | 80.92 | 80.88 | gy 9- 80.81 viding the rkvah. by kw.-hr. correct to 
: 80.77 | 80.73 | 80.69 | 80.65 | 80.61 | 80.58 | 80.54 | 80.50 | » | 80.42 i i - and second 
0.74 80.38 | 80.35 | 80.31 | 80.27 | 80.23 | 80.19 | 80.15 | 80.12 or = | 80.04 the third decimal place; and second, 
| find the average power factor corres- 
0.75 80.00 | 79.96 | 79.92 79.88 | 79.85 | 79.81 | 79.77 | 79.73 | 29 79.65 di hi io by referri h 
69 onding to this ratio referring to the 
0.76 79.62 | 79.58 | 79.54 | 79.50 | 79.46 | 79.42 | 79.39 | 79.35 | 79/91 | 79.27 a bl " 
0.77 79.23 | 79.19 | 79.16 | 79.12 | 79.08 | 79.04 | 79.00 | 78.96 | 29 9, | 78.89 table. 
0.78 | 78.85 | 78.81] 78.77 | 78.74 | 78.70 | 78.66 | 78.62 | 78.58 | 79 <4 | 78.51 . . 
0.79 | 78.47 | 78.43) 78.39] 78.35 | 78.32 | 78.28 | 78.24 | 78.20 | o_°46 | 78.12 Example: With readings of 44,- 
0.80 | 78.09] 78.05 | 78.01 | 77.97 | 77.93 | 77.90 | 77.86 | 77.82 | 9 2 | 77.74 000 kw.-hr. and 33,000 rkvah., the ratio 
0.81 | 77.71 17.67 17.63 77.59 | 77.55 | 77.52 | 77.48 17.44 17 An 77.36 of rkvah. to kw.-hr. 1s 0.750. From the 
0.82 77.33 77.29 77.28 77.21 | 77.18 | 77.14 | 77.10 | 77.06 | 72 go» | 76.99 table. the average power factor cor- 
0.83 76.95 | 76.91 | 76.87 | 76.83 | 76.80 | 76.76 | 76.72 | 76.68 | 2¢ gq | 76.61 ae ee Sin ta th 
0.84 | 76.57| 76.53 | 76.50| 76.46 | 76.42 | 76.38 | 76.34 | 76.31 | 7¢ 57 | 76.23 responding to this ratio is found to be 
a 80 percent. 
0.85 76.19 | 76.16 | 76.12 | 76.08 | 76.04 | 76.01 | 75.97 | 75.93 | 7 99 | 75.86 1 th dat mt f kilowatt 
0.86 | 75.82| 75.78| 75.74| 75.71 | 75.67 |"75.63 |E75.59 | 75.56 | 7-'e5 | 75.48 ee ee oe ee 
0.87 75.44 | 75.41 | 75.37 | 75.33 | 75.29 |"75.26 | 75.22 | 75.18 | 72 ye | 75.11 (kw.) demand and kilovars (rkva.), the 
0.88 | 75.07| 75.03| 75.00| 74.96 | 74.92 | 74.89 | 74.85 | 74.81 | 4, 45 | 74.74 
2 2 | ‘4. > ‘ 74 7 J : si 
0.89 | 74.70! 74.66} 74.63 | 74.59 | 74.55 | 74.51 | 74.48 | 74.44 | 74 49 | 74.37 a factor — be obtained by using 
| the table in a similar manner. 
0.90 74.33 | 74.29| 74.26| 74.22 | 74.18 | 74.14 | 74.11 | 74.07 | 74 93 | 74.00 
0.91 73.96 | 73.92 | 73.89 | 73.85 | 73.81 | 73.78 | 73.74 | 73.70 | 79 7 | 73.63 
0.92 73.59 | 73.56 | 73.52] 73.48 | 73.45 | 73.41 |"73.37 | 73.34 | 73 a9 | 73.26 
0.93 73.23 | 73.19 | 73.15 | 73.12 | 73.08 | 73.04 | 73.01 | 72.97 | 79 94 | 72.90 
0.94 72.86 | 72.83 | 72.79 | 72.75 | 72.72 | 72.68 | 72.64 | 72.61 | 75 «> | 72.54 Application—2 
% pplication—. 
0.95 72.50 | 72.46 | 72.43 | 72.39 | 72.36 | 72.32 | 72.28 | 72.25 | zo 9, | 72.17 
: 96 ia.36 2 10 13 07 | 72.03 | 71.99 | 71.96 | 71.92 | 71.89 | 77 gs | 71.82 This table can also be used conversely 
7 74| 71.71 | 71.67 | 71.64 | 71.60 | 71.56 | 71.53 | 71 49 | 71.46 : : 
0.98 71.42{ 71.39] 71.35 | 71.31 | 71.28 | 71.24 | 71.21 | 71.17 | 74°94 | 71.10 to determine the amount of corrective 
0.99 71.07 | 71.03 | 70.99 | 70.96 | 70.92 | 70.89 | 70.85 | 70.82 | 79 7g | 70.75 capacity necessary to improve power 
i 60 | 70.57 | 70.53 | 70.50 | 70.46 | 79,43 | 70.39 factor. The use of the table for this pur- 
1.01 25 | 70.22 | 70.18 | 70.15 | 70.11 | 29 "qq | 70.04 pose can be demonstrated best by an ex- 
l = 90 | 69.87 | 69.83 | 69.80 | 69.76 | 69 73 | 69.69 ample 
1.0: 55 | 69.52 , : ads . ‘ 
1 04 Po 7 Example: [If it is desired to raise 
oo the power factor from 65 percent to 95 
2 





06 so | a “so | 68. a“ | ‘ percent, the corrective rkva. per kw. re- 
01 quired is determined as follows: 


a 


1.09 | 60 | 54 50 | 67.47 | 3 | 67. ‘. > hn 1 an rkva. 
eal per kw. 

At 65 percent power factor.. 1.169 

At 95 percent power factor.. 0.329 


Corrective rkva. per kw..... 0.840 


= 


If the load to be corrected is 40 kw., 
then 40 x 0.840 or 33.6 rkva. in capaci- 
tors would be required. 
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Characteristic Impedance of Lines’ 
V—Square Outer Conductor 


KARL ZIMMERMANN, Engineer, Intelin Division, Federal Telephone & Radio Corp., New York, N. Y. 


For Fig. a 
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Copyright 1946 Federat Telephone and Radio Corporation 


IN THIS CHART, a line from d scale through D scale indicates neering accuracy found when h/d > 2 for Fig. a, and 
characteristic impedance, Z,. Any units may be used, unless D/d > 3 in Fig. b. Perfect conductors are assumed, and 
B&S wire size is used when D must be in inches.’ Engi- air, vacuum or gas dielectric (lossless). For solid diclec- 


. . = 7: . . . e 
* Concludes series started in ELECTRICAL WORLD, October 26, 1946, p. 92. trics multiply Z, by 1/\ € where € 1S dielectric constant. 
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ERE’S what Mr. Williamson says about General 
Electric No. 1799 Varnished-cambric Inter- 
locked-armor Cable: 


“I'd say it takes about a third as many man-hours of 
work to install G-E interlocked as it does to put in a con- 
duit job. That’s because material-handling time is a lot 
lower, and because interlocked is lighter weight, takes 
less space, and is flexible and easier to handle. 


“I’ve put in a lot of conduit in my time, and I hope 
I’ve installed the last of it. Interlocked has it beat on 
every count—economies in time, material, and re-use in 
changed circuits. 


“Last summer our crew put in a complete installa- 
tion of 512 feet in three and one-half hours! What's 
more, it’s a good-looking, neat job, and there to stay.” 


General Electric interlocked-armor cable is used 
for power-distribution systems at 110 to 15,000 
volts in power stations and industrial plants. We 
believe it gives you the most in ease of handling 
and in long service life. 


You can install it in less time with less mate- 
rials in less space. For a detailed description of 
this fine cable and the many means by which its 
installation can be adapted to existing plant con- 
ditions, call your local G-E office or write for 
Bulletin GEA-4507. General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


51-34-1200 
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Jewel Polisher on Meter Board 


POLISHING METER JEWELS with a small universal motor automatically started by pressing the jewel against 
the cotton tip shown is one of several handy features incorporated in the meter test board of Coast Counties 


Gas & Electric Co., Santa Cruz, Calif., by H. D. Noren, meter superintendent. 


Left view shows motor removed 


from its mounting while the photograph at right shows the cotton tipped round toothpick projecting through 
front panel of test hoard. A micro switch, at right-in left view, starts the motor upon end thrust on the polishing 
tip. On removal of pressure the armature tends to center, which automatically opens the switch 


Mineral Wool Insulates Boiler Water Wall 


I xo STRIAL mineral wool blan- 
kets and cement are playing an 
increasingly important part in 
protection against heat loss at 
the South Amboy, N. J., plant of 
the Jersey Central Power & Light 
Co. This plant is a high-pres- 
sure station using two 25,000- 
kw. turbines. The high-pressure 


REINSULATED rear water wall 


of boiler and steam lines 


casings of the turbines, operating 
at about 750 deg. F., are insu- 
lated with the cement form of 
mineral wool with the usual steel 
lagging outside. 

The boilers are Babcock & 
Wilcox high-pressure, cross-drum 
type operating at 1,400 lb. The 
original pressed-block type insu- 
lation of the water walls of the 
boilers has proved friable and 
breaks away with time and vi- 
bration. It is being replaced 
with mineral wool blankets un- 
derneath and cement over the 
blankets. The entire rear wall of 
one boiler has been completely 
renewed in this manner (see il- 
lustration ) ; another is in process. 
Elsewhere. breaks and gaps in 
yet-unreplaced old block insula- 
tion are filled with mineral wool 
cement troweled on to the neces- 
sary depth and shape to cover 
the break. 

Steam lines and valve bodies 
are also encased in mineral wool 
cement for conservation of heat. 


Design Sleeve to Cover 
Disconnected Feeder Lugs 


A SAFETY: IMPROVEMENT in the 
method of isolating disconnected d.c. 
feeder lugs incorporates the use of a 
specially designed canvas and rub- 
ber sleeve. The idea recently won a 
suggestion award for Dominick Lee, 


eo > 


INSULATING SLEEVE — (Top) 
Canvas is used mechanically to re- 
inforce rubber insulation. (Bot- 
tom) Sleeve is applied and isolates 
a disconnected feeder lug on bus 
selector switch 
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1—Plunger guide 





2—Thermostat spring 
3—Internal lock washers 


4—Contact springs 





5—External lock washers 

6— Operating lever 

7—Cap with integral springs in side 
8—Retaining spring 
9—Countersunk external lock washer 


10—Pressure spring for capacitor 












11—Five-contact spring 


— — Resilience — Fatigue Resistance — Corrosion Re- ta Quitin tedhiin ee edinn on 


sistance— Low Coefficient of Friction—Easy Workability—are 13—Pressure spring and terminal 


outstanding advantages of Revere Phosphor Bronzes, now avail- 14—lnvelute spring 
° ‘ 15—Contact point for solenoid 

able in several different alloys. : 

16—Contact springs 

—made of Phosphor Bronze strip supplied 


by Revere 


REVERE 


COPPER AND BRASS INCORPORATED 
similar applications. In the form of welding rod, Phosphor Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich; 


In many cases it is the ability of Phosphor Bronze to resist 
repeated reversals of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows 
and similar parts. In addition, its corrosion resistance in com- 
bination with high tensile properties render it invaluable in 


chemical, sewage disposal, refrigeration, mining, electrical and 


Bronze has many advantages in the welding of copper, brass, 


steel, iron and the repair of worn or broken machine parts. ae a Tulle aia 
Revere suggests you investigate the advantages of Revere Phos- . 


: ¢ Listen to Exploring the Unknown on the Mutual Net- 
phor Bronzes in your plant or product. work every Sunday evening, 9 to 9:30 p.m., EST. 
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Consolidated Edison Co. 
York, Inc. 

It is customary to insulate the lugs 
from bus selector switches and from 
accidental contact with nearby lugs 
during the tracing of feeder lines 
when the high voltage used might 
cause an arc, Standard practice called 
for the disconnected lugs to be in- 
sulated with a wrapping of asbestos 
tape until it was ready to be returned 


of 


New 


to service. The wrapping with tape 
was difficult as the feeder lug to be 
isolated was often separated from 
live lugs on either side by an air gap 
of only one or one and a half inches. 

With the new safety device, the 
tedious wrapping is eliminated. A 
prepared canvas sleeve, designed to 
fit snugly and insulated with rubber, 
is merely slipped over the lug. The 
rubber is thick enough to prevent any 


flashover, even at the 2,000-volt po- 
tential used in feeder tracing. The 
canvas siding prevents any chance 
tearing of the insulating material. 

The sleeve is 22 in. long and 8 in. 
wide, holds the feeder lug easily and 
reaches far enough down the feeder 
to take in the severed pressure, am- 
meter and control wires, which 
formerly had to be taped separately 
when the lug was isolated. 


How to Turn Pulverizer Mill with a Wrench 


MICHAEL A. SERAFIN, R. E. Burger Station, The Ohio Public Service Co., Cleveland, Ohio 


T urnine a pulverizer mill to any 
position, by hand, is possible with 
the device illustrated in the accom- 
panying sketch and picture. A hexa- 
gon wrench used for the large top 
nuts is adapted for this purpose with 
an attachment for the spokes of the 
drive wheel. 

Previously, it was necessary to use 
a pry in the classifiers to force the 
mill to turn, but even this was not 
enough when the mill was stuck. This 
method resulted in some damage to 
the classifiers. One man can do the 
job with ease with the wrench device. 


‘ with wrench 


WRENCH DEVICE permits turning coal pulverizer by hand. 


Curing Corrosion in Boiler Drums 


Corrosion within the upper drum 
of a 100,000-lb. per hour, 600-psi., 
770-F. boiler in an eastern non-base 
load steam plant which has been in 
operation about four years took place 
after the boiler had been shut down 
and allowed to cool. Operating rec- 
ords showed that water was added up 
to the running level to replace shrink- 
age in content; but the drums were 
not filled entirely because it would 
have been necessary to waste water 
before starting up if this were done. 
Sulphite was added to provide an 
excess of about 50 ppm., but appar- 
ently the sulphite in the upper drum 
was oxidized by air which had been 
drawn into the space above the water. 
The appearance of corrosion products 
was typical of oxygen action. 

It was believed that if the station 
were operated more continuously as 
a base load plant, this problem would 
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not exist. The need for taking the 
plant off the line and holding it in 
readiness for almost immediate serv- 
ice imposes a severe operating condi- 
tion with regard to corrosion con- 
trol. It was therefore recommended 
that whenever such outages occur 
and the boiler pressure is dropped, 
the sulphite concentrations should be 
built up to 100 ppm. and the boil- 
ers filled up to the vents. If they 
remain idle, samples are then tested 
at least weekly for pH and sulphite. 
When the pH drops below 11 or the 
sulphite to less than 50 ppm., the 
water level is dropped to the bottom 
of the gage glass and chemicals added 
to increase the phenolphthalein alka- 
linity of the water to 100 ppm. (80 
ppm. of caustic) and the sulphite to 
100 ppm. Drum is then again filled. 

One difficulty in operating as above 
was the absence of any means of 
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knowing the water level after it is 
out of sight at the upper end of the 
gage glass. To meet this, a small 
head tank provided with a gage glass 
was connected to one of the vent lines 
on the atmospheric side of the valve. 
This tank is visible when it is being 
filled. Both boilers were thus 
equipped. Before a boiler is taken 
off the line and while some circula- 
tion is still occurring, the necessary 
caustic and sulphite are added, and 
if cooling down occurs, water is 
added until it is visible in the glass 
of the head tank. The water is of 
course lowered to the normal operat- 
ing level of the boiler before starting 
up steam generation again. While it 
was realized that this method of op- 
eration may result in some loss of 
water, if desirable some storage facili- 
ties can be used to receive the water 
when the level is dropped. 
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TREES ARE ONE 
OF AMERICA’S 
FINEST ASSETS. 
BY PRESERVING 
THEM...AND 


( 
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.. serving you for twenty years, it has been 


A 


possible for the Asplundh organization to im- 


prove its equipment and personnel. 


For this the Asplundh tree trimmers thank you. 

Asplundh also thanks Electrical World for help- 

ing us to carry this message to you. As servants 
of the public through the utility 


companies, the Asplundh organ- 
ization provides men, tools and 
know-how — on the job — wher- 


ever trees interfere with wires. 


Provide Continuous Prevent Injury 
Service to the Public 


anf 


TREE 9 C44 Taare 


5; AES 


Plainfield, N. J. 


enburnie, Md Silver Spring, Md Richmond, Vi Charlotte, N. C. 


i C ic] bs r) aa , > T 5 
PITTSBURGH DIVISION: Pittsburgh Greensburg, Pa 





LOAD BUILDING 


Incandescent Down-Lighting 


Boosts Fluorescent in New Market 


SLIMLINE AND INCANDESCENT combine in producing 50 foot-candles with 


eS 


excellent quality in this Denver market 


HIGHLIGHTED with 31.5 kw. of in- 
candescent down-lighting combined 
with Slimline fluorescent has given 
Miller’s supermarket in Denver one 
of the finest lighting jobs in that area. 
Even “Dean of Lighting” Ward Harri- 
son commented favorably upon it on 
a recent visit. 

Lighting equipment in the 12,740- 
sq.ft. market consists of 112 8-ft., two- 
lamp Slimline units and 105 300-watt, 
R-40 reflector floods. Interspersed 
every 8 ft. in the rows of Slimlines 
are the incandescent floods. The re- 
sult as shown is a general level of 50 
foot-candles, of good color value, with 
merchandise effectively highlighted 
by the incandescent floods. 

Thirteen kw. of fluorescent (51 
watts per lamp) provides 683,200 lu- 
mens, and 31.5 kw. of incandescent, 
170,100 lumens, to produce these re- 
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sults. Installation was made _ by 
Schockett Electric Co., of Denver, 
with F. Bischofberger, lighting engi- 
neer of the Public Service Co. of 
Colorado, collaborating on design. 


Utility Departments 
Cooperate in Developing 
Kitchen Modernization 


Boston Eptson’s home service di- 
vision, after war-time handicaps 
caused by appliance shortages, is 
again functioning on a broad scale in 
load-building activities, with impor- 
tant public relations aspects and ex- 
panded interdepartmental coopera- 
tion. Recently it has been identified 
with institutional electric cooking and 
allied service developments, indicat- 
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ing the usefulness of this branch of 
a large utility organization in a field 
beyond the normal home management 
interests of such a division. 

Typical of this enlarged activity 
is the interdepartmental functioning 
of the Boston company in providing 
service to Regis College, Weston, 
Mass., in connection with the mod- 
ernization of kitchen facilities in the 
domestic science courses. The home 
service division received an inquiry 
from the head of the college dietetics 
laboratory as to the possibilities of 
establishing two kitchen units for stu- 
dents’ use in place of an older instal- 
lation. 

Widespread interest in_ electric 
home service has been created in the 
company’s territory by radio broad- 
casts, newspaper advertising, demon- 
strations, and quiz programs before 
women’s organizations (ELECTRICAL 
Wor.p, March 3, 1945, page 128). 
The inquiry from Regis was discussed 
with the new business department, 
and a survey made at the college, with 
the result that a complete layout was 
prepared with the aid of the engineer- 
ing department for a modernized die- 
tetics laboratory 21 ft. 6 in. long by 
14 ft. 6 in. wide by 10 ft. 8 in. high, 


for submission to college authorities. 
Equipment Plans 


This layout, in blueprint form, 
showed in perspective the proposed 
location and arrangement of all equip- 
ment, with a list of supplementary 
kitchen appliances planned for on 4 
plug-in basis, the lighting facilities, 
bill of material, proposed manufac- 
turers, and number of items required. 
Provision was made for three mod- 
ern home kitchen units equipped with 
electric ranges, refrigerators, cabinets, 
sinks, and in addition general facili- 
ties including a disposall, electric 
clock, automatic dishwasher, deep 
freeze outfit, shelves, etc. The Edison 
company also made up a wiring plan 
for the job, and suggested the desir 
able standards of illumination (65 
foot-candles obtained by installation 
of a 160-watt fluorescent fixture over 
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Expanded utility service, long retarded by the war, cafls for substantially increased battery capacity 
for control and auxiliary power. In providing this specialized equipment, Philco Storage Battery 
engineers stand ready to serve you at every stage of planning, engineering and installation. Only 
- Philco offers you control batteries specifically designed for modern full float service—the famous 
Philco Floté Batteries that eliminate low cells and materially reduce operating costs. Only Philco 
Floté Batteries are available in all types of glass, rubber and Vitrabloc jars. Write for latest specifica- 
tion data. Specify Philco. PHILCO CORPORATION, Storage Battery Division, Trenton 7, New Jersey. 


PHILCO 


FOR 50 YEARS A LEADER IN STORAGE 
BATTERY DEVELOPMENT 





OTE IN GLASS FLOTE IN VITRABLOC PLOTE IN RUBBER 
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ACCEPTED! 


THERMALARM 


SHOWS EXACT 
LOAD CONDITION 
OF TRANSFORMER! 


THERMALARM is a simple positive means 
of determining whether your transformers 
have exceeded their safe operating tempera- 
ture limit - and utilities are widely 
accepting them since announced available 
two months ago! 


THERMALARM is a small device that auto- 
matically trips a red flag when the tem- 
perature is too high, and cruising inspectors 
can easily see the flag and investigate. If 
the red flag shows, there’s danger... 
and they investigate! 


THERMALARM is most valuable to your dis- 
tribution system! Cost only $3 each! Order 
as many as you need today. Write at once! 


ar 


EASTERN 
SPECIALTY CO. 


3617 N. 9th St., Philadelphia 40, Pa. 
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head and a 2-tube auxiliary unit). 

Decor was designed with a white 
ceiling, sauterne cornice, and a pot- 
ter’s clay soffit over cabinets, with a 
floor covering of 9-in. square tiling, 
of mottled terra cotta with 11-in. 
black border. Receptacles and 
switches are of ivory with chrome 
plates. 

The home service division partici- 
pated in this work with cooperative 
interest in the efficiency of the detailed 
kitchen layouts, and the unit kit- 
chens used by the students reflect the 
experience of this division as well as 
that of the new business department 
in general, in making available the 
latest labor-saving ideas in the home 
kitchen for the benefit of this insti- 
tutional work. As the graduates enter 
employment or have homes of their 
own, it is believed that their famili- 
arity with these modern methods and 
equipment will be an influence for 
their use in years to come. 


New Industry Campaign 
Produces Concrete Results 


Durinc the first eight months of 
this year, 192 new manufacturing 
plants have located in the city of Los 
Angeles. Many moved west as part 
of the plant decentralization trend, 
others because of markets, but many 
came because they had become sold 
on southern California by a vigorous 
advertising and follow-up campaign 
put on by the Los Angeles Depart- 
ment of Water and Power. 


Advertising Campaign 


Armed with facts about the advan- 
tages of Los Angeles, the Department 
contacted an advertising agency, 
Buchanan & Co. An appropriation of 
$20,000 was made for the first cam- 
paign, beginning November, 1945, 
which ran in the following gen- 
eral business and trade publications: 
Chemical and Metallurgical Engineer- 
ing, Central Manufacturing District 
Magazine, Food Industries, Manufac- 
turers’ News, Manufacturers’ Record, 
Modern Industry and Wall Street 
Journal. In April, 1946, Business 
Week, Forbes and United States News 
were added to the schedule. 

This first campaign proved so suc- 
cessful that an appropriation of 
$80,000, four times larger than the 
original one, was made for 1946-1947 
advertising. The publication schedule 
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was expanded and as of July, 1946, 
the following magazines were in- 
cluded: Banking, Business Week, Chi- 
cago Journal of Commerce, Duns’ Re- 
view, Forbes, Fortune, Modern Indus- 
try, Nation’s Business, Sales Manage. 
ment, United States News and Wall 
Street Journal. 

National advertising, however, has 
not done the most important part of 
the selling job. The Department of 
Water and Power gives major credit 
to a brochure issued to coupon- 
answerers, detailing Los Angeles’ ad- 
vantages in the kind of detail it would 
be impossible to give in a short maga- 
zine space. 


Tell City’s Advantages 


This brochure, entitled “F.O.B. 
Los Angeles,” tells every fact of the 
city’s advantages in complete detail 
and, in addition, it lists specific utility 
services rendered to new and old in- 
dustries by the city-owned system. 
These services include aid to manu- 
facturers in locating needed machine 
tools, machine tool time, or subcon- 
tractors; in finding factory sites with 
suitable water and power facilities; 
special custom-tailored studies by in- 
dustrial engineers of the Department 
on diverse subjects such as raw ma- 
terial sources, transportation facili- 
ties, etc. Included also are an ad- 
visory service to help in operation of 
all kinds of power machinery; a sur- 
vey service on electrical subjects, 
such as circuit loading; manufactur- 
ing process studies; furnishing recom- 
mended wiring layouts; all kinds of 
electrical studies on rates, efficiency, 
etc.; reports on heat application in 
food processing; coordinated infor- 
mation on kitchen equipment for in- 
dustrial cafeterias; lighting engineer- 
ing advice, and other services. 


Campaign Results 


Requests for the “F.0O.B. Los An- 
geles” brochure have poured in at a 
gratifying rate. Between the time of 
its issue May 1, 1946, and October 1, 
1946, 1,680 requests were received. 
“The campaign has produced solid 
results,” states Samuel B. Morris, 
general manager of the Department 
of Water and Power. “By solid re- 
sults, we mean actually getting new 
industries located here. The 192 
represent in excess of 10,208 hp. or 
about 45 percent of our new power 
load gained during the first eight 
months of 1946. This is the kind of 
results that sold us on not only con- 
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L-M AERIAL CABLE HARDWARE 


Agelag 


hires 


SUT AUU @t Amen Nid ae: 


@ The efficiency and “‘life expectancy” of aerial cable is greatly 
increased when the strand is supported and protected by prop- 
erly designed aerial cable hardware. L-M engineers accepted 
this fact as a challenge and spent many months studying the 
best methods of stringing and hanging aerial cable. They 
have developed a wide variety of design-right fittings, care- 
fully constructed to meet the most rigid requirements. 


Each of the clamps shown here is constructed of tough, 
durable steel, hot-dip galvanized, and designed to insure ade- 
quate support .. . to grip the cable firmly without injury to 
strand ... and to provide utmost convenience in use. 

Complete details on these and other pole ltre hardware 
items will be sent you on request. Write Line Material Com- 
pany, Aerial Cable Hardware Division, East Stroudsburg, 
Pennsylvania, or Milwaukee 1, Wisconsin. 


Swing Link Bracket—No. 211478X 


This bracket was especially designed to permit its use with 
many types of suspension clamps. (Shown here with No. 906 


Suspension Clamp.) Large pole bearing surface affords wide 
tange of versatility; a very flexible pole support. It may be 
used on angles up to thirty degrees. 


we Cable Stringing Pulley, No. 285979X, 
‘ swinging type 
§ (A) Upper yoke with chain clamp for easy 
5 attachment to pale; (B) Lower yoke, pole 
f support only; (C) Pulley, which may be 
s used alone when bolted to pole. When 
me cable is pulled on an angle, lower yoke 
swings out from pole to maintain maximum 
surface between pulley and cable. Lower 
_yoke may be removed entirely to allow 
slight back angle. 


Neutral Wire Clamp, No. 223185X 


Finest clamp of its kind where 500 to 1000 
= lbs. “‘in line’? holding power is sufficient: 
wae Narrow enough to fit between winding 
= tape. Lip supports messenger before tight- 
ening. Forged steel, hot-dip galvanized. 
Extension bolt, available in various 
lengths, with washer, square nut and Pal- 
nut, keeps clamp 15%” from pole. 





Line Construction Specialties * Underground Equipment ® Fibre Conduit 





Swing Link Bracket 
No. 211478X 


Main ctincatinstiiian 


* Street and Airport 


eT a) 


* Lightning Arresters © Oil Switches © Pole Line 


g Equipment © Wired 


Messenger Hanger, No. 223179X, 
for pole or wall mounting 


Greatest “in line’ holding power (up to 
2500 lbs.) of all L-M suspension fittings. 
Slotted groove clamps stranded messenger 

"to 14" diameter, preventing side slip; 
oes edges prevent damage to strand. 
Mounted to pole or wall with 14” lag screw 
and 5@” through-bolt. Curved wire grooves 
permit use on curves or slight angles as 
well as straight runs. 


Extension Clamp, No. 223186X, 
for pole or wall mounting 


One of many L-M clamps that permits in- 
stallation of cable without cutting copper 
braid. Curved groove for messenger with- 
stands vertical pull of more than 8,000 
Ibs. exceeding strength of messenger. 
Flared edges permit angle pull without 
danger of injury to strand. Body and clamp 
34” pressed steel; 14” track bolt. 
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L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers ¢ Fuse Cutouts ond Fus 
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Rodio Control Equipment * Capacitors 
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‘7te MIDGET ‘''MEGGER’’* 
INSULATION TESTER 


e Smallest of all the ‘‘Megger”’ insulation testing instru- 
ments—the Midget ‘‘Megger’’ Tester is used and ap- 
proved by maintainers, railway electrical and signal 
engineers, as well as by industrial contractors, mainte- 
nance men and inspectors. 

It is ideal for detecting and diagnosing trouble in 
signal, power and control circuits, train lighting, air 
conditioning, and refrigerating equipment. 

Weighing but three pounds and being small enough 
to fit into pocket or tool kit, the Midget ‘‘Megger’’ tester 
reads up to 50 megohms and delivers 500 volts DC 
from a_ self-contained, hand-cranked generator—a 
small investment that pays big dividends by keeping 
maintenance costs low. ‘ 


For complete descriptions, appli- 
cations, other ranges available and 
prices, write for Bulletin 1785-W. 


“07023 L/7. BIDDLE Co. 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET +© PHILADELPHIA 7, PENNA. 








tinuing, but expanding, the Depart. 
ment’s national advertising campaign 
to attract-new industries to Los An- 
geles.” 


Shallow Fixture 
For Low Ceiling 





FIXTURES only 3 in. deep solved 
the problem of lighting this low- 
ceiling area under a balcony in the 
Simmons Bed Co. showroom, New 
York. It was impractical to recess 
the lighting in the ceiling. The 
shallow, louvered fixtures, made by 
the Frink Corp., each contain two 
40-watt F lamps, are set in continu- 
ous rows on 10-ft. centers, and pro- 
vide uniform illumination of 35 
foot-candles 


Cleans Barn in Ten Minutes 





THIS 30-COW barn on the H. H. 
Riese farm near Brooklyn, Wis., is 
cleaned automatically in ten min- 
utes’ time. Paddles attached to an 
endless chain in the gutter dis- 
charge the litter into the conveyor, 
visible in the background, that ele- 
vates and discharges it into 4 
manure spreader outside the barn. 
The motor and gear box driving the 
endless chain in the gutter are to 
be seen in the middle of the illus- 
tration. The motor drive for the 
conveyor is located at the discharge 
end. The Riese farm is on the lines 
of the Wisconsin Power & Light 
Co., Madison 
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| GET MORE LOAD OUT OF YOUR 
TRANSFORMERS DURING THE WINTER 


Use This Overload Map ORE mm ns 
December, January, February and March 


Your Power Transformers 
Can Carry the Following 
Continuous Overloads 
During December, January, 
February and March 


@ Due to low ambient temperatures during the winter, transformers can 
Temperature Permissible carry more load than their nameplate rating. The transformer standards 
Continuous of the American Standards Association recommend that the continuous 
Overloads KVA loading for oil-immersed, self-cooled transformers may be increased 
one per cent for each degree that the daily average temperature is below 
30° Centigrade. 


Based on records of the U. S. Weather Bureau over a period of years, 


equivalent ambient temperatures were calculated for the 4 month winter 
period for representative locations throughout the country. 


v7 7 ITTF The equivalent ambient is the temperature which, if maintained 

Yy 15% constantly, would result in the same aging as that occurring under the 

UY actual ambient temperatures throughout the period. The. equivalent 
ne 10% | 


HH ambient temperatures were used to calculate the permissible continuous 
aH overload capability for various temperature zones. 

The continuous overloads indicated by the map and table may be 

safely carried during the 4 winter months because the operation of a 

transformer at low temperatures results in a slower aging of insulation 

which compensates for faster aging of insulation during operation at 


igher te c 
The above data applies to all Pennsyl- higher temperatures 


vania Oil and Askarel self-cooled 
transformers -~—55° C Rise. 


For Transformers with 
Forced Air Cooling 


Apply 34 of the above percentages to 
the forced-air cooled rating, 


PITTSBURGH, PENNSYLVANIA 
Reprints of This Page are Available Upon Request 
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NEW EQUIPMENT 


Transformer Gin Mountable 
On Wood, Steel Poles 


A NEW TRANSFORMER GIN for hoisting 
small distribution transformers, circuit 
breakers and reclosers, for pole mount- 
ing, was recently developed by the A. B. 
Chance Co., Centralia, Mo. 

This gin may be mounted on wood or 
steel poles and is held securely by a 
specially designed chain tightener which 
is locked in place with a safety latch. 
The hard wood mast is laminated to 
give exceptional strength. The heat- 
treated aluminum castings make this 
lightweight tool easily handled. The gin 
is rated to lift 1,500 Ib. maximum load. 


Cold Cathode Relay Tube Reduces Firing Delay 


A NEW FIVE-ELEMENT, internally trig- 
gered, miniature cold cathode relay 
tube, type OAS, has been announced 
by the electronics division, Sylvania 
Electric Products Inc., 500 Fifth Ave., 
New York 18, N. Y. Measuring 154 
in. over-all and +é in. in dianfeter, the 
tube reduces delay in firing from 100 
to 1 microsecond; has stable triggering 
characteristics throughout life; and is 
designed for positive-pulse, low-current 
triggering on trigger grid. 

These improved characteristics are 
reported to make it suitable for elec- 
tronic photoflash and similar applica- 
tions where manual trip, built-in shutter 
synchronizing, or photocell switching is 
used. Used in photocell controlled 
equipments, the tube permits simul- 
taneous control of any number of flash 
units without interconnecting cables. 
Unusually low trigger currents elimi- 
nate shock hazard and switch contact 
arcing. 

Typical operating characteristics of 
the tube are: anode, volts 750; trigger 
grid bias, volts +90; trigger grid re- 
sistance, megohms 0.25; discharge con- 
denser, mfd. 0.25; keep-alive current, 


microamperes 50; trigger pulse, volts 
85; and ambient temperature from 
—40 to +60 deg. C. 

The tube may be mounted in any 
position and is supplied with miniature 
button seven-pin base. 


Unit Responds to Impulses 
Spaced 1/10 Microseconds 


A New decade-scaling unit, devel- 
oped by General Electric Co., Syracuse, 
N. Y., and intended primarily for lab- 
oratory use in connection with parti- 
cle detectors, will respond to electrical 
impulses separated by time intervals as 
small as one ten-millionth of a second. 

The new unit (Type YYZ-1) is for 
scaling random or periodic pulses from 
one or more sources, by either a factor 
of 10 or 100, indicating on an instru- 
ment the number of pulses received and 
delivering an output pulse for every 
10 or 100 input impulses. Feature of 
the new instrument is ‘its low resolu- 
tion time, one-tenth of a microsecond. 

In addition to its use with particle de- 
tectors, it may also be used for accurate 
counting of extremely rapidly recurring 
phenomena, like the number of cycles 
in a high-frequency wave, for timing 
and other purposes, and in conjunction 
with high-speed calculating machines. 
Two or more units can be operated in 
cascade to provide scaling factors of 
1,000, 10,000 or more. 


December 


Reel Takes Up, Pays Out 
Electric Appliance Cord 


A REEL to take up and pay out elec- 
tric cord which fits into the base of 
floor lamps, table lamps, telephones and 
all household appliances including 
washing machines, ironers, radios, etc., 
has been announced by the Benjamin 
Reel Co., 1557 East 27th St., Cleveland. 
A reel will also be available which is 
attached to the plug in the wall and can 
be used in connection with electrical 
appliances such as toasters, waffle irons, 
percolators, etc., eliminating the need 
for an electric cord on the appliance. 
Another type reel is to be produced 
which will be built into the walls of 
homes at the time of construction. 

The reel, holding up to 15 ft. of cord, 
is actuated by a spring. 


Portable Bench Rectifier 
Has Output 0 to 6 Volts 


A NEW PORTABLE rectifier unit with an 
output adjustable from 0 to 6 volts and 
with a continuous capacity of 25 amp. 
has been announced by the W. Green 
Electric Co., Inc., 130 Cedar St., New 
York, N. Y. It is a single-phase, full- 
wave rectifying unit and is convection 
cooled. 

An on-off switch of the magnetic cir- 
cuit-breaker type is incorporated for 
input protection. A panel-mounted fuse 
in the d.c. circuit provides output pro- 
tection. The unit has a pilot lamp with 
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Single Upset Type 










%" H. L. 





Hub 
Lasalator Bolts 


SINGLE AND DOUBLE UPSET TYPES 
HOT GALVANIZED 


*SINGLE UPSET TYPE 
DIMENSIONS—INCHES 
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Double Upset Type 






For Use 















With Approx. 
No. Thread Insulator N. Shipping Wt. 
A 8 Dia © Inchaded) | Lbs. 100 P : : 
, (Not Included) se cs. Other types and sizes of Single and Double Upset Bolts can 
8740 11% 7 % 455 of 355 170 be supplied on special order but are not carried in stock. 
874) 12% » % 455 or 355 180 
87414 13% 9 % 455 or 355 189 
8742 14% 10 % 455 or 355 197 
*DOUBLE UPSET TYPE 
te 
pad 
Stock DIMENSIONS—INCHES . ——_ : Approx. 
o. hread | insulator No. | Shipping Wt. 
A B ¢ Dia. | (Not Included) | tbs-, 100 Pes. 
———— ee ee 
8824 13 7 34 % 455 or 355 179 
88264 14 8 A 455 or 355 188 
8828 15 9 51 cm 455 0r 355 | 196 
8830 16 10 5% ~ 455 or 355 204 “ 
“All sizes listed are Rural Standards Z 


HJBBARD and COMPANY 7 


PITTSBURGH + CHICAGO + OAKLAND, CAL. 
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A Windjammer 
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Goes 


Modern 


WITH DIESELS AND BRONZE BOLTS 


HEN the glorious old sailing vessel ‘Foz Do Douro” re- 

cently made a record crossing from Lisbon to Vera Cruz, 
she did it with twin 650 hp. Fairbanks-Morse Marine Diesels in 
her new engine room... at the mercy of the wind no longer. 


Her FM diesels, too, were protected against rust and corro- 
sion the modern way—by Harper Bronze Bolts. . . long-lasting 
and easily removable ... in clutches and circulating pumps. 


This study in contrasts between the old and the new may be 
a cue to a similar application in your industry. Wherever there 
is danger of rust or corrosion consult a Harper engineer. The 
original installation of non-rusting, non-corroding fastenings 
pays for itself many times in reduced maintenance and elim- 
ination of breakdown. 


THE H. M. HARPER COMPANY 
2611 Fletcher Street, Chicago 18,IIlinois 


Branch Offices: New York City, Philadelphia, 
Los Angeles, Milwaukee, Cincinnati, Dallas. 
Representatives in principal cities 


One of the twin 
6380p. Fairbanks- 
Morse Marine 
Diesels ... equip- 
ped with Harper 
Sronzs Bolts . . . 
goes into the new 
engine room of the 
$4 year old sailing 
vessel, 





BRASS 
BRONZE 
COPPER 
STAINLESS 
MONEL 





a removable jewel for lamp replace- 
ment, and a continuous range voltage 
control transformer from zero to maxi 
mum. A voltmeter, with an accuracy 
rating of 2 percent full scale, is con- 
nected across the output terminals and 
a matching ammeter indicates output! 
current. Output terminals are colo: 
coated to facilitate connections. 


Small Synchronous Motor 
For Instruments, Controls 


A NEW SMALL but powerful, self- 
starting synchronous motor for appli- 
cation in instrument and control fields 
has been developed by the R. W. 
Cramer Co., Centerbrook, Conn. The 
motor, called model SX, is 2%4 x 214% 
x 1% in. in size, develops 30 in.-lb. 
at 1 rpm., and has an input of 2.7 
watts at 115 or 230 volts, 60 cycles. 

It has an average heat rise of 30 
deg. C., and a rotor speed of 240 rpm. 
at 60 cycles. Twenty-eight standard 
gear trains, ranging in speeds from 60 
rpm. to one revolution in 24 hours, give 
the unit wide application. The gear 
trains are interchangeable. 

Lubricant is sealed within the housing 
containing the rotor gear train. Coils 
are removable, facilitating changes in 
voltage rating or in field servicing. The 
unit is primarily intended for applica- 
tions which require a constant speed at 
a given frequency. It is currently 
available for application on 60 cycles 
and will be later for use on 25 and 
50 cycles. 


Self-Reflecting Heat Lamp 
Lens Reduces Glare 


DEVELOPMENT of a new 250-watt self- 
reflecting infrared heat lamp, with a 
bulb of hard glass to provide safety, and 
with a ruby-hued filter to reduce bright- 
ness and to provide greater eye comfort, 
has been announced by General Elec- 
tric Co., Nela Park, Cleveland, Ohio. 

The new lamp’s ruby “lens” filters out 
harsh glare. Its silvery built-in reflector 
projects the heat rays generated in the 
same manner that a spotlight concen- 
trates visible radiations. The single, 
self-contained, hermetically sealed lamp 
fits right into ordinary household light 
sockets. 
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NEWS ABOUT PEOPLE 





Edlund Made Staten Island 
Official; Penelec Changes 


Announcement of changes in duties 
for two Pennsylvania Electric Co. offi- 
cers and the resignation of a third has 
been made. C. H. Edlund, comptroller, 
has resigned to become vice-president 
and director of the Staten Island Edi- 
son Corp., Staten Island, N. Y. P. R. 
Lawson, treasurer, was elected comp- 
troller to succeed Mr. Edlund, and 
R. F. Pruner. secretary, was. elected to 
the newly combined office of secretary- 
treasurer. 

Mr. Edlund has been associated with 
utility operations for 29 years. He 
was first employed as office boy at the 
Brockton Edison Co., and until 1928, 
worked in an accounting capacity for 
numerous electric gas and transporta- 





C. H. Eptunp 


tion companies under Stone & Webster 
management. From 1928 to 1935 he 
was employed by electric utility hold- 
ing companies in New York City. Mr. 
Edlund joined the Associated Gas & 
Electric System in 1935 with headquar- 
ters in New York, and in 1944 was 
elected comptroller of Penelec with 
headquarters in Johnstown. 

Mr. Lawson became affiliated with 
the Associated Gas & Electric System at 
Ithaca, N. Y.. in 1925. Two years later, 
transferring to New York, he did ac- 
counting and financial work for the 
system until 1944. His last position 
with this organization was as treasurer 
of the Associated Electric Co. Mr. 


Pruner joined Penelec in 1927, was 
named general auditor in 1930 and was 
elected secretary in 1937. 


Foster Directs Production 
for Foster Wheeler Corp. 
Pell W. Foster, Jr., vice-president 


and director of the Foster Wheeler 
Corp., New York, has been appointed 





P. W. Foster, Jr. 


vice-president in charge of production. 

Mr. Foster has been associated with 
the company for 27 years, was elected 
a vice-president in 1942 and a member 
of the board of directors in 1938. 


> P. W. Barnes, vice-president of the 
New York Boagd of Fire Underwriters, 
has been elected chairman of the com- 
mittee on electricity and a member of 
the board of directors. 


> THomas W. Martin, president of 
Alabama Power Co., has been named 
“The South’s Man of the Year” by the 
Atlanta-published magazine, Dixie Busi- 
ness. Mr. Martin was selected from 
more than a score of Southerners for 
the top honor. He is father of the 
Southern Research Institute of Bir- 
mingham which was begun in October, 
1944, with a staff of two persons, and 
which now has a staff of 38 scientists 
and 15 administrative personnel, and 


capital funds in excess of $1,000,000. 
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United Lt. & Rys. Appoints 
Stafford Publicity Director 


J. M. Stafford, Jr., acting advertising 
manager of Georgia Power Co., has 
been appointed director of advertising 
and publicity for United Light & Rail- 
ways Service Co. with headquarters in 
Kansas City, Mo. In his new position 
Mr. Stafford will direct the advertising 
program of eight companies in Missouri, 
Kansas, Iowa and [llinois. 

Mr. Stafford entered the employ of 
Georgia Power Co. in 1925 and has been 
in the advertising department since that 
date. From 1940 to 1942 he was chair- 
man of the employee activities commit- 
tee of the Southeastern Electric Ex- 
change and has been a member of the 
advertising and sales committee. He is 





J. M. Srarrorp, Jr. 


prominently known in the activities of 
the Public Utilities Advertising Associa- 
tion, serving as a director from 1943 to 
1946. He was editor of the P.U.A.A. 
Bulletin in 1943. Under his direction, 
Georgia Power advertising and public 
relations activities have won numerous 
national and regional awards in the 
annual P.U.A.A. competitions. In 1940 
he won the B. C. Forbes award, admin- 
istered by E.E.I. for the “most meritori- 
ous paper dealing with the subject of 
public relations in the electric light 
and power industry.” 


> Joun R. Pentacost has been made 
manager of the Choctawhatchee Elec- 
tric Cooperative with offices at De- 
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TPs cee 


Redd bees Ackpeas from 60 foot to 125 fowt: 
Direct rail shipments out of our treating plant 
1 can be made to any point in the United 
States. Write or wire us your inquiries. 


Pressure treated Douglas Fir poles have been 
for years the standard in pole line construction 
on the West Coast. Our Long-Life Douglas Fir 

les meet ASA Specifications and are pressure 

with coal-tar creosote or creosote-penta- 

lorphenol solution by the empty cell process, 

8- lbs retention, in accordance with AWPA 
\Specifications. 


he Long-Life Douglas Fir poles, pressure treated 
from high quality Coast-type timber, will cut 
f maintenance costs and yield longer and 


more satisfactory service. 


Also Produced by J. H. Baxter & Co. of 
Oregon—an associated company 
‘ Plant and Yard—Eugene, Oregon 


JS HL. Baxter « Co. 


SAN FRANCISCO 4, CALIFORNIA 
CALIFORNIA, U.S.A. 


333 MONTGOMERY STREET °* 


LOS ANGELES * LONG BEACH + ALAMEDA 


Funiak Springs, Fla. Mr. Pentacost was 
formerly manager of REA properties at 
Jay, Fla. 


Aluminum Company Elects 
Magee Vice-President 


Frank L. Magee, general production 
manager for Aluminum Co. of America, 
has been made a vice-president of the 


F, L. MAcEE 


company. He will continue in his pres- 
ent duties, reporting to I. W. Wilson, 
vice-president in charge of production. 

Mr. Magee has been connected with 
Alcoa for 30 years. His experience 
with the company has covered both 
sales and operation. In 1943 Mr. Ma- 
gee became general production man- 
ager and assistant to vice-president 


I. W. Wilson. 


> Louis Kann, assistant chief engineer 
of Aerovox Corp., New Bedford, Mass., 
has been awarded a certification of ap- 
preciation for volunteering generously 
of his time and experience to the war 
committee work of the American Stand- 
ards Association. 


PW. C. YarEs, assistant manager of 
the General Electric Co.’s industrial 
divisions, has retired, following 48 
years’ service with the organization. 
Mr. Yates joined G.E. in 1898 on the 
test course and in 1913 became com- 
mercial engineer of what is now the 
control division, later being made man- 
ager of sales. In 1937 he assumed the 
managership of the control and renewal 
parts division of the industrial divi- 
sions and in 1941 he was appointed an 
assistant manager of the industrial divi- 
sions. In recognition of his 30 years’ 
affiliation with the control section activ- 
ities of the National Electrical Manu- 
facturers Association, Mr. Yates was 
honored at a dinner held recently in 
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CABLE INSTALLATION 
CREWS PREFER 
COPE EQUIPMENT 


eX WARNING 





p 


AVAILABLE iMMEDIATELY 








0 SAFETY 
GUARD RAIL 


Entirely constructed of steel pipe 
welded for extra strength. The wing 
bow brace, a ‘‘Cope’”’ exclusive, locks 
the frame in the open position and 
permits the use of chains on the open 
side instead of the usual arm hook 
arrangement. The chains may also be 
used for locking the folded guard rail 
to standing equipment or poles while 
not in use. 

Quotations on this or your own 
design on request. 





OP sarety 
WARNING SIGNS 


“Cope” Warning Signs are ex- 
tremely rugged with welded steel 
frame and steel panel. The legs lock 
in position and fold as compactly as 
a card table, requiring a minimum of 
space. When placed squarely in posi- 
tion they will not blow over or collapse. 

The sign illustrated stands 30” 
high and 18%” wide with an 18” 
square panel painted with 5” letters. 
Quotations on this or specially painted 
panels on request. 

Write for complete catalog and 
prices, 


T. J. 


, 


' Ine. 


comes F OUIPMENT 


6120 Vine Street, 





Philadelphia 39, Pa. 
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TOOLS AND EQUIPMENT - q 

- FOR THE INSTALLATION | 
_ AND MAINTENANCE OF CABLE 
<. (SBAR EER UP Te EARS 7” 
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Put it out with GRINNELL MULSIFYRE 


When such a seemingly unimportant item as a bushing failed —a trans- 
former in an important sub-station was enveloped in blazing oil. Hose streams 
were inadequate to cope with the situation. Damage amounted to thousands of 
dollars before the fire was controlled. 


Time and again it has been proved that the unusual nature of oil fires in 
transformers and other electrical equipment calls for more than old-fashioned 
fire-fighting methods. It requires the positive protection of a Grinnell Mulsifyre 
System — engineered to kill such fires fast! 


Grinnell Mulsifyre Systems have gained wide acceptance on a proved effective 
principle — in which blazing oil is emulsified with a driving spray of water. The 
oil is turned into a liquid which is incapable of burning - the fire is extinguished 
in a few seconds — reignition is prevented. 


There is absolutely no conductivity along the discharge of a Mulsifyre projector 
when spray strikes conductors carrying high voltages. Mulsifyre Systems are 
permanently installed — are constanily on guard when operated automatically — or 
may be operated manually. 


Recommended by Underwriters’ Laboratories for use in extinguishing fires 
in flammable oils immiscible in water, wherever such oil is a fire hazard —in 
transformers and other oil-filled electrical equipment. 


Don’t wait for fire to strike. Provide this 24- 
hour-a-day protection for your equipment from 
now on. Grinnell engineers will help you plan 
protection for your specific needs. 









inc. 
Executive Offices, Providence 1, R. I. 
Branch offices in principal cities. 


Trailing behind, but of foremost importance to the 
operation of shovels, derricks, and cranes is the power 
cable upon which these machines must rely in order to 
achieve high postwar production. 


Foremost too, among power cables, is TIREX, 
known to miners for many years for its dependable 
performance even under the most severe conditions that 
natural and mechanical hazards present. 


Engineered to meet the most rigid specifications 
as to design and construction, TIREX can well be the 
answer to your cable requirements. The copper conduc- 
tors are stranded to provide flexibility thereby eliminat- 
ing delays due to snarling or twisting, and a tough jacket 
of Selenium Rubber Armor over the insulation furnishes 
protection against water and abrasives. 


For insurance against costly delays in production 
remember Simplex-TIREX power cables the next time 
you equip your mining machines. 


a WIRES & CABLES 


SIMPLEX WIRE & CABLE CO. 79 SIDNEY ST. CAMBRIDGE 39, MASS. 








| 


Schenectady by officials of control 
equipment manufacturing companies 
from all over the United States. He has 
been a member of NEMA since its in- 
ception. 


H. R. Wengen Joins Staff 


of Fargo Manufacturing 


Henry R. Wengen, formerly manager 
of the Lower Hudson division of the 
Central Hudson Gas & Electric Corp., 


H. R. WENGEN 


has been appointed sales engineer of 
the Fargo Manufacturing Co., 
Poughkeepsie, N. Y. 

A native of Wakefield, Mass.. Mr. 
Wengen received his technical educa- 
tion at the Massachusetts Institute of 
Technology and after completing the 
General Electric test course he joined 
the Central Hudson utility in 1929 as 
cadet engineer. He had served as as- 
sistant to the Poughkeepsie district 
manager and was occupying the _posi- 
tion of manager of the Lower Hudson 
division when he received the Fargo 
Manufacturing appointment. 


Inc., 


OBITUARY 


PE. Race BepENBAUGH, district man- 
ager of the Georgia Power Co. in Hart- 
well, died on October 31 of a heart at- 
tack. Mr. Bedenbaugh had been asso- 
ciated with the Hartwell district of the 
utility since 1937 and previously had 
been with the company in Athens. 


> Arruur W. Wo r, chief electrical en- 
gineer on the staff of Guy B. Panero, 
consulting engineers, New York, died 
on December 3 of a heart attack at his 
home in St. Albans, Queens, N. Y. He 
was 57 years old. Associated for 12 
years with the firm of Clyde R. Place, 
Mr. Wolf played an important part in 
the electrical engineering design of 
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Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against | 
corrosion, | 


Ask the distributor | 

: of Crapo Galvanized | 
=m Products near you or 
@@write direct for fure | 
ther information! 


INDIANA 
STEEL & WIRE CO. 


INDIANA 








E LE C T R I C A L For more than 45 years the famous STEPHENS 


Climbers have been exclusively manufactured by 


: ' Fel meal ; : AS, — 


2 
SEINE, 
INDUSTRIAL SERVICE uc ing Citi 
oR eS STENT and in that time one objective -has been constantly kept in as x maintain 


the same high quality standards established by Wilmot Stephens when he first 
forged climbers on a blacksmith’s anvil almost a half century ago. 

Extreme care is taken to provide safe, comfortable equipment, and every article 
is inspected to comply with the exacting requirements established by safety 
engineers. 


Here’s Why Buckingham Climbers 
are Safer — More Comfortable! 


@ Shank a perfect fit, shaped for comfort. 


Wide standing surface slightly rounded to fit 


- 4 3-Conductor Single . . ; foot. 
Soldering Angle Conductor i , < 
Lug Pothead Pothead 


Write for a complete selection of Buckingham “Cushion fe 
RUSGREEN bulletins B., Deluxe” Floating Tool 


Belt No. 58 is made 
from the best latigo and chrome 


ENDULATORS (POTHEADS) ALL SIZES * ALL leathers. It has the “rolled edge” 
SHAPES © ALL VOLTAGES © ALL TYPES feoture that gives @ cushion ef- Each climber tested for toughness and strength 


i of gaff rivet. 
* BUS SUPPORTS © SPLICING KITS AND man ey 102 eg ame 


Each climb Parkerized f 
MATERIALS © INSULATING COMPOUNDS eteenaths id aalete, oe: Sn Sea: Set: pee ae 


lacquered. 


allie BUCKINGHAM MANUFACTURING CO., INC. 
R T} S G "4 f f N i} é G , 9 0 Walter E. Craw, President 5-7 Travis Street, Binghamton, N. Y. 


Pacific Coast Distributor: The Western Hardware & Tool Company 
14260 Birwood Avenue * Detroit, Mich. Ninth and Mission Streets San Francisco 3, California 
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Round loop will not cut straps, 


Gaff is hammer-forged from special ‘tool steel, 
set straight with body of climber and close to 
foot-piece, giving least strain to climber, and 
maximum comfort to lineman. 





Ur aa 
Constructors 
Manufacturers 


SYMBOL OF ASSURANCE 


aed a4 ee) a 


New York @ a ett Ts @ Houston @ St.Louis @ Tulsa @ Pittsburgh @ Dallas @ Detroit 


Omaha @ Denver @ Atlanta @ St. Paul © SaltLake City @ El Paso @ Mexico City 


Rockefeller Center, the Museum of 
Modern Art, the Graybar Building, and 
other important structures in this and 
other cities. 


> Cuester A. Norton, sales manager, 
Pierce Laboratory, Inc., New York, 
died on December 10 at his home in 
Huntington, Conn., after a prolonged 
illness. He was 55 years old. Mr. Nor- 
ton was secretary and a member of the 
board of the Electrical and Gas Asso- 
ciation of New York, Inc. Born in 
Carthage, Mo., Mr. Norton became 
identified with the electrical industry 
as a young man. He joined the West- 
inghouse Lamp Co. for which he worked 
for 28 years as district manager in 
Seattle and in Boston and as national 
sales manager in New York. Mr. Nor- 
ton had been associated with Pierce 
Laboratory for the past eight years. 


> Cuartes M. WALTER, assistant to the 
president of the Pennsylvania Power & 
Light Co., Allentown, died suddenly on 
December 8 in that city at the age of 78. 
Mr. Walter had been associated with 
Pennsylvania Power & Light, the Le- 
high Valley Transit Co., and their 
predecessors for 52 years. A leader in 
the development of the company, Mr. 
Walter was secretary and treasurer from 
1920 until 1942, when he was appointed 
to the position he held at the time of 
his death. He had also been secretary- 
treasurer of the Lehigh Vally Transit 
Co. since 1932. Before the formation 
of the power and light company he was 
secretary and treasurer of all but one 
of the seven companies that were later 
included in the new organization. 


> Jasper K. JoHNston, retired execu- 
tive of the General Electric Co., died 
suddenly at his home in Milford, Conn., 
on November 28 at the age of 75. A 
native of Newtown, Iowa, Mr. Johnston 
joined the Bryan-Marsh division of the 
National Lamp Works as New York 
salesman in 1904 and was put in charge 
of the New York branch in 1920, be- 
coming manager in 1921. Four years 
later Mr. Johnston was made manager 
of the Atlantic Division, with head- 
quarters in New York, and in 1928 
manager of the consolidated Atlantic- 
Federal sales division of the National 
Lamp Works of the General Electric 
Co. He retired in 1938. 


> James C. Tryon, superintendent of 
distribution of the Middletown division 
of the Connecticut Power Co., died on 
October 15 after a short illness. Mr. 
Tryon had been connected with the 
company for almost 40 years, having 
joined the predecessor company, the 
Middletown Electric Light Co., before 
the companies were merged into the 
existing organization. 
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ad OT vee 
2, omy2 lote Protection 


FABRICATED 
MOUNTING 
SaaS 


Exactness in Construction is the 
Reason why Littleford is one of 
the foremost fabricators of Mount- 
ing Structures. The skill in fabri- 
cating Switch Boards, Panel Boards, 
Cabinet Control Boards, Steel 
Cubicles, Steel Enclosures, Test 
Panels, etc., comes from  ex- 
perience plus modern facilities. 
Littleford is equipped to form, 
shape and weld complete products 
or assemblies to fit your require- 


ments. When contemplating an 
installation, send blueprints to 
Littleford—see the savings incurred 
when Fabricated the Know How 
Way. 


the Unit Alarm System 
- « « ready to Install 


Unilarm combines in one compact unit the 
many features essential for complete super- 
vision of all types of electrical and mechanical 
process contro!. 


Saves valuable space, reduces engineering 
and installation costs to a minimum. 


Plug-in panel cuts maintenance and provides 
continuous alarm protection. 


Test switch gives instant proof of Unilarm’s 
readiness to function under alarm conditions. 


Flashing alarm signals every departure from 


BULLETIN U-46 a predetermined normal condition. 
gives wiring diagrams, 
Gncastem, goteee ond Available for panel or surface mounting. 
complete information. 


Write for your copy 


today on your business = EXLOSION-PROOF . . .. . DUST-TIGHT 


stationery. 
VAPORTIGHT .... GENERAL PURPOSE 
Since 1902 


RUSSELL & STOLL COMPANY, INC 


PRECISION BUILT ELECTRICAL EQUIPMENT 


LITTLEFORD BROS., INC 125 BARCLAY STREET © NEW YORK 7, N. Y. 


421 E. Pearl St. 
Cincinnati, 2, Ohio. 
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MANUFACTURERS & MARKETS 


National Sales, Marketing Conference 


Called to Prepare for Buyers’ Market 


\ national conference of marketing 
executives has been called by Alvin E. 
Dodd, president, American Manage- 
ment Association, for January 9 and 
10, in New York, to appraise market- 
ing conditions in the new year and ex- 
change information on sales and dis- 
tribution problems arising from the 
current shift to a buyers’ market and 
the economic and social adjustments 
occasioned by unsettled conditions in 
many industries. 

In announcing the meeting Mr. Dodd 
said, “Hundreds of companies in all 
kinds of business feel that although 
they have been planning for years for 
the return of a buyers’ market, there 
is uncertainty and confusion now be- 
cause of unsettled conditions—perhaps 
even more than before the war ended. 
The conference will give everyone an 
opportunity to sift trends and exchange 
information necessary to meet present 
unusual conditions and prepare for the 
most effective marketing and distribu- 
tion efforts in the coming months.” 

Invitations to the two-day open meet- 
ing to be held at the Hotel Commodore 
are being sent to sales executives and 
managers in all types of business. Ap- 
proximately 1,000 are 
attend. 


expected to 


Topics on Agenda 


Agenda for the conference, compiled 
by a committee of leading marketing 
executives in representative businesses, 
provides for discussions of economic 
factors affecting marketing, price and 
cost considerations in heavy and con- 
sumer industries, measuring markets 
and potentials, distributor organization, 
and distribution reduction, 
consumer attitudes, advertising and pro- 
motion, salesmen’s compensation and 
related subjects. Authorities on these 
subjects will lead discussions and those 


sales cost 


in attendance will participate in group 
and panel sessions. 

Conference arrangements are being 
supervised by A. A. Stambaugh, vice- 
president, Standard Oil Co. of Ohio, 
Cleveland, who is also A.M.A. vice- 
president in charge of the marketing 


110 


division. He is being assisted by a 
planning council which consists of ex- 
ecutives from seven of America’s larger 
companies. 


Predict Rubber Products 


Shortages for Some Time 


Although the rubber industry pro- 
duced a record peace-time volume of 
goods in 1946 and is expected to repeat 
this performance, or better it, in 1947, 
the pent-up demand for rubber products 
is such that shortages will continue for 
many months, according to a statement 
by Herbert E. Smith, president, United 
States Rubber Co. 

Indications are that final sales figures 
will show that the industry in 1946 pro- 
duced goods valued at $2.3 billion, 
which was more than double the volume 
of 1940, the previous record year of 
wholly peace-time output, Mr. Smith 


said. It is estimated that sales in 1947 
will be $2.3 to $2.5 billion. 

In 1947, for the first time in four 
years, the industry will use more nat- 
ural rubber than synthetic. Consump- 
tion of natural is expected to be about 
51 percent of the total. This compares 
with 22 percent in 1946. 

Total consumption of rubber by the 
United States in 1947 is estimated at 
980.000 tons, of which 502,000 tons 
will be natural and 478,000 tons vari- 
ous kinds of synthetic rubber. Consump- 
tion in this country in 1946 was slightly 
over one million tons, Mr. Smith stated. 

Data and statements presented by 
producing nations to the international 
rubber study group “indicate clearly a 
world shortage of natural rubber in 
1947,” which will be most pronounced 
in the first half of the year, George M. 


Tisdale, vice-president of the company. 


said in commenting on the situation. 

Mr. Tisdale, who recently returned 
from The Hague, where he attended 
meetings of the study group as ad- 
viser to the United States State De- 
partment, asserted that this situation 
required “a continuation of public pro- 
curement and specification controls” on 
natural rubber by the various govern- 


SPRING PROTECTED Nine 333-kva.. 34.500/69.000—7,200/12,470 Y power trans- 
formers leaving Standard Transformer Co., Warren, Ohio, for Minnkota Power 
Co-op, Grand Forks, N. D., are protected against shocks in shipment by springs. 


Stresses are absorbed by the springs on the tie rod rather than by the case 
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*Registered Trade Mark 


Holophane engineers have concentrated 
on the job of providing practical, 
| efficient, economical equipment for 

every form of commercial and in- 


dustrial lighting. In the DATALOG 


j 


they offer the full results of 
their experience and knowledge 
along with authoritative data 

on illumination, applications 


and mechanical details. 


This Datalog just off press is 
available without charge. 
Send for it today. 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 


342 MADISON AVENUE, NEW YORK 17 
Holophane Co., Ltd., 385 Yonge St., Toronto, Can. 
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EQUIPMENT 


ANCHOR 


METER SERVICE 


%& For Type A or Type S Meters, 
Single Phase or Polyphase, 


Also Total Enclosures for Old Type Meters. 


ANCHOR MFG. CO. 


40 Oliver St., 












Boston, Mass. 
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SERVICE INSTRUMENTS 
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TRANSMISSION TOWERS 


BLAW-KNOX DIVISION 
of Blaw-Knox Company 
2013 Farmers Bank Building 

Pittsburgh, Pa. 





BLAW-KNOX 








MEGOHMER 
INSULATION TESTERS 


New Crankless Types, 
500 Volts, 0-200 Meg- 
ohms with additional 
ohm scales. Check Motor 
Insulation. revent 
Breakdowns. heck 
wires and cables. 


Bulletins 435-E & 445-E 


TACHOMETERS 
HAND TYPES 
All speeds up to 
48,000 RPM 
Singfile and Multiple 


ranges. Accurate and 
Dependable. 


Write for Bulletin 1046-E 


TONG TEST 
AMMETERS 
For quick load checks 
on AC and DC, Not just 
AC, Greatest Time Saver. 
Write for 
Bulletin No. 400-E 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE 


NEW YORK 7,N. Y. 
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ment agencies. He expressed the opin- 
ion that these controls should be 
subject to periodic joint review by gov- 
ernment and industry. 


Bakelite Strike Settled 


Settlement of the three-month-old 
strike at the Bound Brook, N. J., plant 
of the Bakelite Corp. has been an- 
nounced by the U. S. Conciliation Serv- 
ice. The striking employees, members 
of the Chemicals and Crafts Union, an 
independent organization, have voted to 
accept the contract terms recommended 
by the U. S. Conciliation Service. The 
terms include a general increase of 13 
cents an hour. 


Form New Distributing Unit 


General Electric Appliances, Inc., a 
new corporation, has been organized to 
carry on the business formerly con- 
ducted by the nine G. E. appliance dis- 
tributing branches. The corporation’s 
headquarters are at Bridgeport, Conn. 
Branches are located in Boston, New 
York, north Jersey (Bloomfield), Phila- 
delphia, Pittsburgh, Florida (Jackson- 
ville), Cincinnati, St. Louis and Los 
Angeles. 


RUGGED TESTING—This combina- 
tion oven-refrigerator which varies the 
temperature from 50 deg. below zero 
to 200 deg. above has been constructed 
at Westinghouse research laboratories 
to test the strength of Micarta. Frank 
Cassel, research engineer, is obtaining 
physical dimensions before beginning 
the fatigue test. The test specimen, 
along with a similar one on its left, 
will be vibrated 900 times per minute 
while the amount of load applied and 
the changes in flexibility of the plastic 
are measured by the wire resistance 
strain gage at the stationary end of the 
vibrator. The unit is cooled by dry ice 
and heated by electric coils 





CLibaror 


Se ee at ime 2-01 


Spot or Full Coat 
for 
Galvanized Structures. 
It sticks, it blends. 


oA a 


NORTH ARLINGTON, N. | 


Conductor F Sosa bs 


Lugs, Straight YJ 

and Parallel 

Connectors, 

Cable Taps, Tees, Service Connect- 
ors, Grounding Clamps, Elbows, etc. 


etc. 
PENN-UNION ELECTRIC CORP. 
ERIE, 


KEES 
Outdoor Meter 
Boxes 


A size for 
every need. 


7) 


KEES 


Galvanized steel, 
baked aluminum fin- 
ish. Designed for 
economical installa- 
tion. 


Write for catalog 


F. D. Kees Mfg. Co. 


Box 646 
Beatrice, Nebr. 





DOSSERT 


CONNECTORS 


& 

A heavy duty stud con- 
mector for connecting a 
tubular bus, cable or solid 
rod conductor to a threaded 
or plain transformer stud. 
For complete listing of 
POWER connectors send for 


Catalog 45 





DOSSERT MANSPACTURING — 
249-254 Huron St#. Brooklya, N 
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Recent Rate Changes 


Union Exectric Co., St. Louis, has 
worked out a tentative contract with city 
officials, providing for rates covering street 
lighting and public buildings, that will be 
about 9.5 percent below the schedules in 
the present contract, which expired on 
August 31, 1946, but which has been ex- 
tended on a temporary basis. The new 
contract will become effective on January 
1, 1947. The proposed new schedule is as 
follows: 1} cents per kilowatt-hour for the 
first 1,500,000 kw.-hr. per month; 1 cent 
per kilowatt-hour for the next 750,000 
kw.-hr. monthly; 8/10 of a cent per kilo- 
watt-hour for the next 750,000 kw.-hr., and 
65/100 of a cent per kilowatt-hour for all 
electricity in excess of 3,000,000 kw.-hr. 
monthly. The old contract called for 
1} cents per kilowatt-hour for the first 
2,000,000 kw.-hr. and 9/10 of a cent per 
kilowatt-hour for all in excess of that 
amount. 


PerKasiE (Pa.) borough council has 
tentatively acopted a new electric rate 
schedule which will add a minimum of 
$10,000 to the annual receipts of the 
municipal plant. Under 
schedule domestic consumers will pay ap- 
proximately 10 rercent more for energy; 
consumers in the commercial group will 
be increased approximately 8} percent and 
industrial rate increases average 10° per- 
cent. The schedule approved carries the 
fuel adjustment clause, which permits a 
fluctuating charge to conform with the 
cost of fuel. The only consumers who 


will not pay more for energy under the | || 


schedule are the 96 hoyseholders in Per- 
kasie who operate electric ranges. This 
group will receive a slight reduction, av- 


eraging approximately 50 cents a month. | 


CiraRK Rourat ELEctRrRIc 
CorPoRATION, Winchester, Ky., 
authorized to reduce its rates. 
Charles 


Chairman 


each of the co-op’s rural customers. 


Benton County P.U.D. 
Wash., has announced that it will reduce 


the proposed | 


COOPERATIVE | 
has been | 





E. Whittle of the state Public | | 
Service Commission stated that the reduc- | || 
tion would average about $8 annually to | 


at Prosser, 


rates from 10 to 22 percent as soon as | | 


construction of transmission lines and sub- | 


stations to serve the P.U.D. can be com- 
pleted by the Bonneville Power Adminis- 
tration. 


to J. B. Whitehead, P.U.D. manager. The 
P.U.D. recently acquired by condemnation 
all Pacific Power & Light Co. distribution 
lines in the county for $1,265,000. The 
new rates will enable the P.U.D. to apply 
to debt retirement about 25 cents out of 
every dollar paid by Benton County con- 
sumers for electric power. 


Grant County P.U.D. No. 2 at Ephrata, 
Wash., has put into effect new rates from 
10 to 20 percent below previous rates, 
Manager Glen Smothers has announced. 


The new rates are estimated to effect a | 


saving to customers of $25,000 a year. 
They were made possible by a new ar- 
rangement to receive power from the Bon- 
neville Power Administration, Mr. Smothers 
said. 


Soutu River ELectric MemBersuir Cor- 
PORATION, Stedman, N. C., has reduced its 
farm and domestic electric rates, effective 
with the January billing. The cost of the 
first 100 kw.-hr. has been reduced from $5 
to $4.25; the next 100 kw.-hr. from $2.50 to 
$2, and each 100 kw.-hr. over 200 from $1.75 
to $1.50. 
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The 16 rate schedules now in| | 
effect will be simplified to four, according | |; 
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MATTHEWS 
WIRE REEL 


a rest at low cost 


Catalog 17-A Matthews Wire 
Reel is an inexpensive yet 
efficient tool for paying out or 
taking up wire. It is of sturdy 
construction and can be used 
for heavy as well as light work. 
The frame and cross members 
of turn table are of durable 
white oak and base, flange and 
coil arms are of cast malleable 
iron. Turn table revolves very 
easily with full coil of wire. 
Coil arms can be adjusted for 
coils of wire having inside di- 
ameters of 12, 18 and 24inches. 
Complete reel finished in olive 
drab enamel. Base casting 
and turn table only, can be 
furnished for truck mounting 
or store room installation. 
Frame 70” long x 24” wide, 
overall height 19”, diameter of 
turn table 42”. 


Write for descriptive 


information and price 


W.N. MATTHEWS 
CORPORATION 


SAINT LOUIS 8, MISSOURI 
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PROFESSIONAL SERVICES 


Associated Engineers, Inc. 


Joseph C. Lewis, President 


Management Consultants 
Engineering . . Architecture - - Accounting 
Organization - - Methods - - Costs, 


230 E. Berry St., Fort Wayne 2, Ind. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Conaulting Hngineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. | 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric: power 
plants. 


350 Fifth Avenue New York 1,N. Y. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


Packard Building CHICAGO 


NEW YORK 


DOBLE ENGINEERING COMPANY 


Blectrical Insulation Hngineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications, 


Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Tl. 


Ebasco Services Incorporated 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 
Specializing in 
TECHNICAL SERVICES 
to those intent upon good quality 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice <a location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons, 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 
ENGINEERS 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Philadelphia « Chicago « Los Angeles 


PAUL E. GERST & CO. 
CONSULTING ENGINEERS 


Specialists in 
Electrical Product Design 
El, Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio’ Communications, 
205 W. Wacker Dr. Chicago 6, Tl. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates ¢ Labor relations ¢ Safety ° 
Purchasing ¢ Costs ¢ Laboratory 
61 Broadway 17 & Sansom 
New York Phila., Pa. 


as 
Pa. 
1417 K St. N.W. Washington, D. C. 


RAYBURN M. HAMILTON 


Professional Engineer 


711 Scanlon Bldg. Houston, Texas 


FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston 


HENKELS & McCOY 


(Blectric € Telephone Line Construction Oo.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Trarsmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill, 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeedin 


g 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 


Enginecers—Economists 
RATE RESEARCH _ 3 
€ 


FOR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 

Noroton, Connecticut 


-——_—_—_—————_ 


LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


SALES RESEARCH 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Blectric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 
Hydro-Electrie Development, Dams, Water Supply. 


Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 


Publie Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, Ill. 


Design 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 
AND 


CONSTRUCTORS 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 


80 Broad Street, New York 4 


WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1304 St. Paul Street Baltimore 2, Md. 
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